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EXECUTIVE SUMMARY 

Weston Solutions, Inc. (WESTON®), the EPA Region 6 Superfund Technical Assessment and 

Response Team (START-3) contractor, has prepared this Site Inspection (SI) Report to provide 

the U.S. Environmental Protection Agency (EPA) Region 6 with the background information 

collected for the site; discuss the SI sampling activities; and present the analytical data obtained 

as part of the investigation performed at the Jackpile-Paguate Uranium Mine (Jackpile-Paguate) 

Site in Paguate, Cibola County, New Mexico.  

The SI is intended to be part of an on-going screening process of known and potential hazardous 

waste sites.  The purpose of this SI is to identify immediate or potential threats that hazardous 

substances attributable to the site may pose to human health and the environment by 

documenting the existence and migration of hazardous substances related to the site and by 

identifying the receptors, or targets, potentially exposed to the hazardous substances.  EPA will 

use the information obtained during the SI to evaluate the site using the Hazard Ranking System 

(HRS) and to help determine whether the site is a potential candidate for inclusion on the 

National Priorities List (NPL).  The intent of the SI is to provide the documentation necessary to 

either move forward toward potentially ranking a site on the NPL or assigning a “No Further 

Remedial Action Planned” status to the site. 

During the SI, START-3 identified potential sources of hazardous substances on the Jackpile-

Paguate Uranium Mine Site.  Additionally, analytical results from the START-3 SI sampling 

event indicate that a release to the surface water pathways has been documented, and the 

potential for release is high because the surface water pathways are in contact with the identified 

sources. 

Based on analytical results from previous subsurface investigations of groundwater wells, a 

release of hazardous substances to the groundwater pathway has been documented, but there is a 

lack of targets. 
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A release of hazardous substances to the soil exposure pathway has not been documented as a 

result of the SI.  A release to the soil exposure pathway is thought to be of minor concern at this 

time because contaminated soil at the site is fenced and not easily accessible.     

A release of hazardous substances to the air pathway has also not been documented.  A release to 

air is thought to be of minor concern because the potential waste sources on the site are no longer 

active. 

This report was prepared as part of the requirements of the Technical Direction Document 

(TDD) No. TO-0019-10-02-02 and serves as documentation of work completed to date. 

 
The EPA Site Assessment Manager did not provide final approval of this report 

prior to the completion date of the work assignment.  Therefore, Weston Solutions, 

Inc. has submitted this report absent the Site Assessment Manager’s approval. 

The EPA Site Assessment Manager has provided final approval of this report.  

Therefore, Weston Solutions, Inc. has submitted this report with the Site Assessment 

Manager’s approval. 

 

X
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1. INTRODUCTION 

1.1 BACKGROUND 

Under the authority of the Comprehensive Environmental Response, Compensation, and Liability 

Act of 1980 (CERCLA) and the 1986 Superfund Amendments and Reauthorization Act (SARA), 

Weston Solutions, Inc. (WESTON®), the EPA Region 6 Superfund Technical Assessment and 

Response Team (START-3) contractor, has been tasked by the United States (U.S.) Environmental 

Protection Agency (EPA) Region 6 to perform a Site Inspection (SI) at the Jackpile-Paguate 

Uranium Mine (Jackpile-Paguate) site in Paguate, Cibola County, New Mexico (Figure 1-1).  A 

Resource Conservation and Recovery Act Information System (RCRIS) and CERCLA Information 

System (CERCLIS) identification number of NMN000607033 has been assigned to this site.  The 

START-3 Contract Number is EP-W-06-042, and the Technical Direction Document (TDD) 

Number is TO-0019-10-02-02 (Appendix H).   

This document represents the final report for the SI.  The purpose of this report is to provide the 

background information collected for the site, discuss the SI sampling activities, and present the 

analytical data obtained as part of the investigation.  

1.2 OBJECTIVES OF THE INVESTIGATION 

The SI is intended to be part of an on-going screening process of known and potential hazardous 

waste sites.  The purpose of this SI is to identify immediate or potential threats that hazardous 

substances attributable to the site may pose to human health and the environment by documenting 

the existence and migration of hazardous substances related to the site and by identifying the 

receptors, or targets, potentially exposed to the hazardous substances.  EPA will use the information 

obtained during the SI to evaluate the site using the Hazard Ranking System (HRS) and to help 

determine whether the site is a potential candidate for inclusion on the National Priorities List 

(NPL).  The intent of the SI is to provide the documentation necessary to either rank the site on the 

NPL or assign a “No Further Remedial Action Planned” status to the site. 
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1.3 SCOPE OF WORK 

The SI Scope of Work is intended to describe the tasks requiring completion in order to evaluate the 

site using the Hazardous Ranking System (HRS) (Reference 1).  This is done by completing limited 

site-related research, a site reconnaissance, and focused sampling activities.  As part of this SI, 

START-3 performed the following major tasks: 

 Prepared a site-specific Quality Assurance Sampling Plan (QASP), approved by the EPA, 
and Health and Safety Plan (HASP) prior to sampling activities.  

 Gathered information documenting the environmental setting of the areas of concern to 
characterize the groundwater, surface water, soil exposure, and air pathways.  

 Reviewed available regulatory compliance files from federal, state, and local government 
agencies.   

 Performed a site reconnaissance on 17 and 18 February 2010 during the START-3 
Preliminary Assessment of the Jackpile-Paguate Uranium Mine Site. 

 Conducted SI field sampling activities on 02 March 2010 through 04 March 2010.  
Samples were collected in known or suspected source areas at the site and in the 
suspected pathways of contaminant migration and exposure.  The samples were collected 
in general accordance with the site-specific QASP and HASP to document the presence 
and migration of hazardous substances attributable to the site.  

 Evaluated the available information from the on-site observations, historical aerial 
photographs, property ownership records, interviews, area environmental information, 
and area demographic characteristics.   

 Submitted the SI samples to National Environmental Laboratory Accreditation Program 
(NELAP) certified laboratories for analysis and reviewed and tabulated the resulting data. 

 Compared the laboratory results to 2009 EPA Region 6 Human Health Medium-Specific 
Screening Levels (MSSLs), EPA Maximum Contaminant Levels (MCLs), and three 
times the background concentrations to establish an observed release as defined by the 
HRS (Reference 1). 

 Prepared this report to present the findings of the SI.   

1.4 REPORT FORMAT 

The SI report is presented in a format that is intended to facilitate evaluation of the site using the 

HRS (Reference 1).  The report contains the following sections: 

 Section 1 – Introduction 
 Section 2 – Site Characteristics 
 Section 3 – Field Activities 
 Section 4 – Source Characterization 
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 Section 5 – Groundwater Pathway 
 Section 6 – Surface Water Pathway 
 Section 7 – Soil Exposure Pathway 
 Section 8 – Air Pathway 
 Section 9 – Conclusions 
 Section 10 – Reference List 

Additional information is provided in the appendices following the text of the report.  The 

appendices are as follows: 

 Appendix A – Digital Photographs 

 Appendix B – START-3 Site Logbooks  

 Appendix C – START-3 Quality Assurance Sampling Plan 

 Appendix D – Summaries of Analytical Results 

 Appendix E – Laboratory Data Package Excerpts 

 Appendix F – EPA National Primary Drinking Water Regulations (MCLs) and 2009 EPA 
Region 6 Human Health Medium - Specific Screening Levels (MSSLs) 

 Appendix G – Reference Documentation 

 Appendix H – Technical Direction Document (TDD) No. TO-0019-10-02-02 and 
Amendments A - B 

The tables referred to throughout sections of this report are provided at the end of the sections in 

which they are first cited.  Figures cited in this report are provided as separate portable document 

format (PDF) files.  Photographs taken during the SI field sampling activities are provided as 

Appendix A.  The START-3 field logbook notes are provided as Appendix B. 
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2. SITE CHARACTERISTICS 

START-3 collected and reviewed available background information regarding the location, 

description, operational history, and regulatory compliance of the site.  Background information 

reviewed includes the following: 

 U.S. Department of the Interior.  Jackpile-Paguate Uranium Mine Reclamation Project 
Environmental Impact Statement (EIS). Volume 1.  October 1986. 

 OA Systems Corporation.  Jackpile-Paguate Uranium Mine Record of Decision (ROD) 
Compliance Assessment.  September 2007.   

 Jackpile Reclamation Project.  Pueblo of Laguna. Project Status Report No. 71. Marvin 
Sarracino, Reclamation Technician II.  June 1995.   

 Hydro-Search, Inc.  Hydrology of the Jackpile-Paguate Mine Area.  October 9, 1981.   

The discussion in this section of the report is based on this background information that is 

referenced throughout the text.  

2.1 SITE DESCRIPTION AND BACKGROUND INFORMATION 

The following characteristics of the site are summarized in this section of the report: 

 Site Location and Ownership 
 Site Description 
 Operational and Regulatory Compliance History 
 Potential Source of Hazardous Substances 

2.1.1 Site Location  

The Jackpile-Paguate Uranium Mine Site is located on the Laguna Indian Reservation about 40 

miles west of Albuquerque in Paguate, Cibola County, New Mexico (Reference 2, Reference 3).  

The site is located at Latitude 35° 8’ 16.74” North and Longitude 107° 20’ 51.84” West.  Latitude 

and longitude coordinates were measured from the approximate center of the former mine and were 

determined using a scaled aerial photograph and ESRI geographical information system (GIS) 

ArcMap Software.  The site is located in an area of canyons and arroyos to the east of the village of 

Paguate and can be reached by taking SR 124 off of interstate 40, 1.7 miles west, then turning right 

or north on SR 279 and continuing approximately 6.5 miles.  A Site Area Map derived from a 
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United States Geological Survey (USGS) 7.5-minute topographic quadrangle map is provided as 

Figure 2-1. 

The town of Paguate is located adjacent and west of the site with a population of approximately 492 

according to the 2000 census (Reference 4).  St. Anthony Mine (the closest uranium mining 

operation) is located approximately 11,000 feet northeast of the Jackpile-Paguate Uranium Mine 

Site (Reference 2).   

2.1.2 Site Description 

The property on which the former uranium mine is located encompasses approximately 7,868 acres.  

Approximately 2,656 acres of this property were disturbed by mining operations and contained 

three open pits that were between 200 and 300 feet deep; 32 waste dumps; and 23 protore stockpiles 

(Reference 3, Reference 5). 

The remaining surrounding area is mainly undeveloped and consists of a varied topography 

containing wildlife consisting of elk, antelope, goats, and mule deer, and approximately 1,500 

domesticated cattle are grazed on the Laguna Reservation (Reference 6).   The perennial rivers Rio 

Moquino and Rio Paguate bisect the site near its center. The Rio Moquino flows southeasterly into 

the Rio Paguate within the site, and the Rio Paguate continues to flow south of the site through the 

Paguate Reservoir and then becomes the Rio San Jose (Reference 2). Site features are shown in 

Figure 2-2. 

The area surrounding the site was examined to identify potential receptors or targets of hazardous 

substance migration from the site.  Nearby land use and potential alternative source sites also were 

documented.  Observations from the START-3 site reconnaissance were as follows: 

 The site is located within the Laguna Indian Reservation in a rural location with a small 
number of residential properties in the surrounding vicinity. 

 Livestock in the area were observed drinking from the Rio Paguate.   

 Radiation readings using a Ludlum model 2241-2 with a pancake probe were between 8 
microRems per hour (uR/hr) and 80 uR/hr throughout the sample locations. 

 No waste piles were observed. 

 No discolored water was observed. 
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2.1.3 Operational and Regulatory Compliance History 

The Jackpile-Paguate Uranium Mine was operated by Anaconda Minerals Company, a division 

of Atlantic Richfield Company.  Mining operations were conducted from 1953 through 31 March 

1982. The mine was closed because of depressed uranium mining conditions.  During the 29 

years of mining, approximately 400 million tons of rocks were moved within the mine area and 

approximately 25 million tons of uranium ore were transported via the Santa Fe Railroad from 

the mine to Anaconda’s Bluewater Mill, approximately 40 miles west of the site (Reference 3, 

Reference 5).   

In December 1986, under a series of agreements between the Bureau of Indian Affairs (BIA) and 

the Pueblo of Laguna, it was agreed that the Pueblo of Laguna would perform the management, 

coordination, and administration of the Jackpile-Paguate Reclamation Project in accordance with 

the requirements set forth in the Jackpile-Paguate EIS and the associated ROD (Reference 3, 

Reference 5). 

Reclamation of the Jackpile-Paguate Uranium Mine commenced in 1990.  The “preferred 

alternative” reclamation plan incorporated the following: backfilling the open pit areas to at least 

10 feet above projected groundwater recovery levels using protore and waste rock dump 

material; reducing the upper 15 feet of highwall slopes; recontouring and covering remaining 

waste rock dumps; completing arroyo drainage improvements and erosion controls; 

decontaminating those structures (such as the structures and facilities associated with P-10 Mine 

and New Shop) to remain; and removing/disposing of non-essential structures; plugging and 

bulkheading underground ventilation raises and decline portals, respectively; reclaiming 

miscellaneous features such as wells, access roads, rail spurs, drill holes, etc.; performing site-

wide revegetation of disturbed areas; and providing site security and long-term monitoring of 

reclamation success for a period of not less than 10 years (Reference 5). 

On 10 June 1995, the Laguna Construction Company, who was in charge of the reclamation, 

officially closed out the Jackpile Reclamation Project (Reference 7). 

In September 2007, a ROD Compliance Assessment for Jackpile-Paguate Uranium Mine was 

completed by OA Systems Corporation to determine if the post-reclamation had met the 
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requirements of the EIS and ROD.  This report concluded that reclamation of the mine was still 

not complete as several non-compliant and potentially non-compliant issues still needed to be 

addressed.  The mine would be considered complete when revegetated sites reached 90 percent 

of the density, frequency, foliar cover, basal cover, and production of undisturbed reference areas 

(but no sooner than 10 years following seeding).  In addition, gamma radiation levels were to be 

no greater than twice background over the entire mine site.  Outdoor radon 222 concentrations 

were to be no greater than 3 picocuries per liter (pCi/L).  Radon daughter levels (working levels 

[WL]) in any remaining surface facilities were not to exceed 0.03 WL (Reference 5). 

2.2 POTENTIAL SOURCES OF HAZARDOUS SUBSTANCES 

The potential sources of hazardous substances identified at the site, based on available 

background information, are described in this subsection.  Potential sources of hazardous 

substances have been identified at the site and include open-pits (HRS source type “Pile”), waste 

dumps (HRS source type “Pile”), and the protore stockpiles (HRS source type “Pile” (Reference 

1, Reference 3).   

Mining operations at the Jackpile-Paguate Uranium Mine resulted in 2,656 acres of surface 

disturbance, of which the open pits accounted for 1,015 acres.  The Jackpile, North Paguate, and 

South Paguate open pits make up approximately 40 percent of the total disturbed acreage at the 

mine site.  Located outside and inside of the open pits were 23 protore stockpiles.  The protore 

stockpiles accounted for 103 acres of the disturbed area.  The mine contained 32 waste dumps 

that account for approximately 48 percent of the disturbed area (Reference 3).   

Estimated quantities of wastes from the sources have been documented and include the following 

(Reference 3): 

 Open pits - 1,105 acres of material 
 Waste Dumps - 1,266 acres of material 
 Protore Stockpiles - 10.3 million cubic yards of material  

During the later years of mining, some overburden was placed into the mined-out portions of the 

pits. The southern portion of the Jackpile Pit and the South Paguate Pit received most of this 

material.  There were no requirements to keep records on the radiological content of the backfill 

material (Reference 3).   
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Approximately 23 million tons of uranium resources remain at the mine site as protore and 

unmined deposits.  Protore is material that was stockpiled throughout the mining operation 

because it contains elevated but sub-economic uranium concentrations (Reference 3). 

Approximately 21 million tons of protore containing 0.02 to 0.059 percent uranium (U-308) exist 

at the mine site. Approximately 2 million tons of unmined deposits containing 0.094 to 0.30 

percent uranium (U308) remain at the site.  These resources are located in 11 deposits, 3 of 

which contain 90 percent of the resources (Reference 3).   

As stated above, the wastes generated at the Jackpile-Paguate Uranium Mine were not removed 

from the site but used for backfill.  There was no impermeable cap placed on top of the backfill 

other than 1-3 feet of mancos shale overburden (clay material used as a radon barrier, removed 

during surface mining and stockpiled) and 2 feet of topsoil (Reference 3, Reference 5). 
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3. FIELD ACTIVITIES 

START-3 initiated the SI field sampling activities on 02 March 2010.  The field sampling 

activities were completed in general accordance with the START-3 approved site-specific QASP 

and HASP dated February 2010.   

START-3 followed START-3 Sample Operating Procedures for surface soil sampling, stockpile 

sampling, surface water sampling, and sediment sampling (Reference 8).  Clean, decontaminated 

sampling equipment and sample containers were maintained in a clean, segregated area.  Each 

sample was collected with either dedicated and/or clean decontaminated equipment following 

WESTON SOP 1201.01.  The samples collected for laboratory analysis were placed directly into 

pre-cleaned, unused glass containers.  Sampling personnel changed gloves between each sample 

collection/handling.  

3.1 SAMPLING ACTIVITIES 

The START-3 SI field sampling strategy focused on collecting samples from selected on-site 

locations to evaluate the characteristics of the wastes and define the affected media associated 

with the site.  As part of the SI efforts, the following tasks were completed and are described in 

this section: 

 Sample Nomenclature  
 Soil Sampling 
 Surface Water/Sediment Sampling 
 Field Quality Assurance (QA)/Quality Control (QC) Sampling 

3.1.1 Sample Nomenclature 

The specific nomenclature used by START-3 provides a consistent means of facilitating the 

sampling and overall data management for the project as defined in START-3 Standard 

Operating Procedures.  The general nomenclature consisted of the following components: 

 Geographic location or on-site sample location. 
 QA/QC (normal, duplicate, rinsate blank, etc.) 
 Sequence (i.e., which sample it represents) 



Weston Solutions, Inc. – Site Inspection Report, Jackpile-Paguate Uranium Mine, Paguate, Cibola County, New Mexico  
 

 
THIS DOCUMENT WAS PREPARED BY WESTON SOLUTIONS, INC., EXPRESSLY FOR EPA.  IT SHALL NOT BE RELEASED OR DISCLOSED IN 
WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA. 
 TDD No. TO-0019-10-02-02 
Jackpile-Paguate SI Report.doc 3-2 CERCLIS No. NMN000607033 

For the purpose of this report, a sampling location is referred to as a sample station.  Sample 

identifications, descriptions, and rationales are summarized in Table 3-1. 

3.1.2 Soil Sampling 

Soil sampling activities were conducted and the samples subsequently analyzed to determine 

potential sources of contamination across the site.  START-3 collected soil samples from five 

sample stations throughout the Jackpile-Paguate Mine.  The locations were chosen based on 

available access, pit locations, waste dump locations, and previous protore stockpile locations.   

For data management purposes, the potential source soil samples were assigned the prefix “JM” 

for Jackpile Mine and “SS” for surface soil.  The surface soil samples were collected using 

disposable trowels from discrete locations and sampling personnel changed gloves between each 

sample collection/handling.  

3.1.3 Surface Water/Sediment Sampling 

Surface water and sediment samples were collected and subsequently analyzed to determine 

surface water contamination within the surface water pathway.  START-3 collected surface 

water and sediment samples from 13 sample stations.  A total of 16 surface water and 16 

sediment samples (including 2 QA/QC surface water and 2 QA/QC sediment samples) were 

collected during the SI activities.   

For data management purposes, the surface water samples were assigned “SED” for sediment or 

“SW” for surface water.  The surface water was sampled using the “direct method” (i.e., 

submerging the sample container into the water and facing the mouth of the container upstream 

while sampling personnel stood downstream wearing new surgical gloves at each location).  

3.1.4 Field Quality Assurance (QA)/Quality Control (QC) Sampling 

One sediment and one surface water blind field duplicate sample was collected from the RP-01 

Sample Location (RP-SW-01D and RP-SED-01D), and one sediment and one surface water 

blind field duplicate sample was collected from the RP-BG Sample Location (RP-SED-BGD and 

RP-SW-BGD) for a total of four duplicate samples collected during the SI field sampling 
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activities.  Analysis of field duplicate samples allows for an evaluation of the effectiveness of the 

sampling procedures in collecting representative samples.   

One rinsate blank was collected from the hand auger used to collect samples from the Mesita 

Dam and wetland restoration areas (Rinsate 030210).  The Mesita Dam and wetland restoration 

samples were collected for the Pueblo of Laguna Natural Resource Manager and were not part of 

the SI sampling event. Analysis of rinsate blank samples allows for an evaluation of the 

decontamination procedures for the hand auger.   

One matrix spike (MS) and one matrix spike duplicate (MSD) sample were collected for 

sediment and surface water (RP-SED-02MS, RP-SED-02MSD, RE-SW-02MS, and RP-SW-

02MSD) from the RP-02 Sample Location.  Analysis of MS/MSD samples allows for evaluation 

of the effectiveness of a particular sample matrix has on the accuracy of a measurement.   

3.2 HEALTH AND SAFETY 

Prior to conducting the SI field activities, START-3 developed a site-specific HASP for use by 

START-3 personnel.  The HASP addressed: potential chemical, physical, and biological hazards; 

personal protective equipment; contingencies for upgrade of personal protective equipment; and 

procedures for handling site emergencies such as fire, security, and injury to personnel. 

3.2.1 Site Health and Safety 

The site-specific HASP met the requirements of the Occupational Safety and Health 

Administration Section 29 Part 1910.120 for workers engaged in hazardous waste activities.  The 

START-3 Field Safety Officer (FSO) was responsible for implementation of the plan during the 

SI field activities.  Level D personal protective equipment was used for the duration of the SI 

activities because no action levels requiring an upgrade of personal protective equipment or 

emergency conditions were encountered.  
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3.2.2 Investigation Derived Wastes (IDW) Management 

IDW such as PPE and disposable sampling equipment was generated during the SI field 

sampling activities.  Disposable sampling equipment and used personal protective equipment 

was containerized using plastic bags and was disposed off-site.   
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Table 3-1 
Sample Identification, Description, and Rationale 

Site Inspection Report 
Jackpile-Paguate Uranium Mine 

Paguate, Cibola County, New Mexico 

Station 
Identification/Type Description Rationale 

Sample 
Identification/QC 

Type 

JM-01 
(Source) 

Surface soil sample 
located at 

southwest side of 
Jackpile-Paguate 

Mine 

Collected to document 
possible contamination 

south of the Paguate Pit and 
previous protore stockpile. 

JM-SS-01 
Normal 

JM-SW-02 
JM-SED-02 

(Source) 

Sediment and 
surface water 

samples located at 
west side of 

Jackpile-Paguate 
Mine 

Collected to document 
possible contamination north 

of the Paguate Pit and 
previous protore stockpile. 

JM-SED-02 
JM-SW-02 

Normal 

JM-03 
(Source) 

Surface soil sample 
located at center of 
Jackpile-Paguate 

Mine 

Collected to document 
possible contamination at 

the waste dump. 

JM-SS-03 
Normal 

JM-05 
(Source) 

Surface soil sample 
located at southeast 

side of Jackpile-
Paguate Mine 

Collected to document 
possible contamination at 

the waste dump. 

JM-SS-05 
Normal 

JM-04 
(Source Background) 

Surface soil sample 
located at northeast 

side of Jackpile-
Paguate Mine 
upgradient and 
upstream and 

closest to other 
mining operations 

in the area 

Collected to characterize 
background concentrations 

within the source soil 
samples. Used to establish 

that detected concentrations 
are attributable to Jackpile-
Paguate mining operations 

and not from outside 
sources. 

JM-SS-04 
Normal 
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Station 
Identification/Type Description Rationale Sample 

Identification/QC Type 

RM-JM 
(Characterization) 

Rio Moquino 
sediment and 
surface water 

samples located 
within the Jackpile-

Paguate Mine 
upstream of its 
confluence with 

Rio Paguate 

Collected to 
document possible 
contamination at 

PPE-1. 

RM-JM-SED 
RM-JM-SW 

Normal 

RM-BG 
(Characterization 

Background) 

Rio Moquino 
sediment and 
surface water 

samples located 
upstream of the 

Jackpile-Paguate 
Mine 

Collected to 
document possible 

background 
concentrations in the 
Rio Moquino surface 

water pathway. 

RM-SED-BG 
RM-SW-BG 

Normal 

RP-JM 
(Characterization) 

Rio Paguate 
sediment and 
surface water 

samples located 
within the Jackpile-

Paguate Mine 
upstream of its 
confluence with 

Rio Moquino 

Collected to 
document possible 
contamination at 

PPE 2. 

RP-JM-SED 
RP-JM-SW 

Normal 

RP-JM-01 
(Characterization) 

Rio Paguate 
sediment and 
surface water 

samples located 
within the Jackpile-

Paguate Mine 
downstream of its 
confluence with 

Rio Moquino 

Collected to 
document possible 

contamination within 
Rio Paguate surface 

water pathway. 

RP-JM-SED-01 
RP-JM-SW-01 

Normal 
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Station 
Identification/Type Description Rationale Sample 

Identification/QC Type 

RP-01 
RP-01D 

(Characterization) 

Rio Paguate 
sediment and 
surface water 

samples located 
just south of the 
Jackpile-Paguate 

Mine 

Collected to 
document possible 

contamination within 
Rio Paguate surface 

water pathway. 

RP-SED-01 
RP-SW-01 

Normal 
RP-SED-01D 
RP-SW-01D 

Field Duplicate 

RP-02 
(Characterization) 

Rio Paguate 
sediment and 
surface water 

samples located 
south of the 

Jackpile-Paguate 
Mine 

Collected to 
document possible 

contamination within 
Rio Paguate surface 

water pathway. 

RP_SED-02 
RP-SW-02 

Normal 

RP-03 
(Characterization) 

Rio Paguate 
sediment and 
surface water 

samples located 
south of the 

Jackpile-Paguate 
Mine 

Collected to 
document possible 

contamination within 
Rio Paguate surface 

water pathway. 

RP-SED-03 
RP-SW-03 

Normal 

RP-BG 
RP-BGD 

(Characterization 
Background) 

 

Rio Paguate 
sediment and 
surface water 

samples located 
upstream of the 

Jackpile-Paguate 
Mine 

Collected to 
document 

background 
concentrations in the 
Rio Paguate surface 

water pathway. 

RP-SED-BG 
RP-SW-BG 

Normal 
RP-SED-BGD 
RP-SW-BGD 

Field Duplicate 

PR 
(Characterization) 

Paguate Reservoir 
sediment and 
surface water 

samples located 
south of the 

Jackpile-Paguate 
Mine within the 

surface water 
pathway 

Collected to 
document possible 

contamination within 
Paguate Reservoir 
and surface water 

pathway. 

PR-SED-01 
PR-SW-01 

Normal 
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Station 
Identification/Type Description Rationale Sample 

Identification/QC Type 

RSJ-01 
(Characterization) 

Rio San Jose 
sediment and 
surface water 

samples located 
south of the 

Jackpile-Paguate 
Mine within the 

surface water 
pathway 

Collected to 
document possible 

contamination within 
the Rio San Jose 

surface water 
pathway. 

RSJ-SED-01 
RSJ-SW-01 

Normal 

RSJ-02 
(Characterization) 

Rio San Jose 
sediment and 
surface water 

samples located 
south of the 

Jackpile-Paguate 
Mine within the 

surface water 
pathway 

Collected to 
document 

contamination in the 
Rio San Jose surface 

water pathway. 

RSJ-SED-02 
RSJ-SW-02 

Normal 

RSJ-03 
(Characterization) 

Rio San Jose 
sediment and 
surface water 

samples located 
south of the 

Jackpile-Paguate 
Mine within the 

surface water 
pathway 

Collected to 
document 

contamination in the 
Rio San Jose surface 

water pathway. 

RSJ-SED-03 
RSJ-SW-03 

Normal 

RSJ-BG 
(Characterization 

Background) 

Rio San Jose 
sediment and 
surface water 

samples located 
upstream of the Rio 

San Jose and Rio 
Paguate confluence 

Collected to 
document 

background 
concentrations in the 
Rio San Jose surface 

water pathway. 

RSJ-SED-BG 
RSJ-SW-BG 

Normal 
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. 

Station 
Identification/Type Description Rationale Sample 

Identification/QC Type 

MD 
(sample collected for 

Pueblo of Laguna 
Natural Resource 

Manager) 

Mesita Dam, 
located on the north 
side of the Paguate 

Reservoir 

Sample collected as 
part of the Pueblo of 

Laguna Wetland 
Restoration Project. 

MD-SED-0-2’ 
MD-SED-2-4’ 
MD-SED-4-6’ 

Normal 

WR 
(sample collected for 

Pueblo of Laguna 
Natural Resource 

Manager) 

Wetland 
Restoration, located 
along the Rio San 
Jose to the east of 

the Village of 
Mesita 

Sample collected as 
part of the Pueblo of 

Laguna Wetland 
Restoration Project. 

WR-SED-0-2’ 
WR-SED-3’ 

WR-SED-5.5’ 
Normal 
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4.  SOURCE CHARACTERIZATION 

START-3 conducted the SI sampling activities at the site from 02 March 2010 through 04 March 

2010.  In general accordance with the objectives of the SI, START-3 and EPA developed and 

implemented a sampling strategy for the SI primarily to document the presence of hazardous 

substances at the site.  The results of the waste source sampling and sample analyses are 

discussed in this section.  START-3 completed the sampling activities in general accordance 

with the site-specific QASP, HASP, and other guidance documents previously listed.  

START-3 evaluated the analytical data associated with the soil, sediment, and surface water 

samples collected as source samples during the SI investigation.  A total of 5 source samples 

(JM-SS-01, JM-SW-02, JM-SED-02, JM-SS-03, and JM-SS-05) were collected from 4 locations 

within the Jackpile-Paguate Mine.  Based on a review of the analytical data, the samples 

designated as source samples displayed concentrations of uranium ions (U-234, U-235, and U-

238), and total uranium, and several metals (barium, chromium, cobalt, manganese, vanadium, 

and zinc).  Further discussion regarding contaminants of concern detected in the source samples 

is provided in Subsection 4.3.2 of this document.  

4.1 DESIGNATION OF BACKGROUND 

One soil sample, JM-SS-04, was collected at the northern edge of the mine to establish the soil 

background in the area.  The background sample was collected to establish that concentrations 

found within the source soil samples were attributable to Jackpile-Paguate mining operations and 

not from outside sources.  This location was chosen since it is upgradient and upstream and 

closest to other mining operations in the area.   

4.2 SOURCES OF CERCLA-ELIGIBLE HAZARDOUS SUBSTANCES 

The sources of CERCLA-eligible hazardous substances identified at the site are described in this 

section along with site-related concerns regarding the migration of these substances.  Based on 

available background information and the result of START-3’s field sampling activities, the 

following CERCLA-eligible sources were identified at the Jackpile-Paguate Uranium Mine Site. 



Weston Solutions, Inc. – Site Inspection Report, Jackpile-Paguate Uranium Mine, Paguate, Cibola County, New Mexico  
 

 
THIS DOCUMENT WAS PREPARED BY WESTON SOLUTIONS, INC., EXPRESSLY FOR EPA.  IT SHALL NOT BE RELEASED OR DISCLOSED IN 
WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA. 
 TDD No. TO-0019-10-02-02 
Jackpile-Paguate SI Report.doc 4-2 CERCLIS No. NMN000607033 

The Jackpile-Paguate Uranium Mine Site is located on the Laguna Indian Reservation about 40 

miles west of Albuquerque in Paguate, Cibola County, New Mexico (Reference 2, Reference 3). 

The site is located in an area of canyons and arroyos to the east of the village of Paguate as seen 

on Figure 2-1 (Reference 2).  For the purpose of this SI, the “site” is defined as the former 

uranium mine encompassing 7,868 acres and includes the following sources: 

 open pits  
 waste dumps  
 protore stockpiles  

Overburden and ore-associated waste was stockpiled within the mine area, stockpiled in an 

adjacent river’s (Rio Moquino) floodplain, or placed in the mined-out areas of the pits as backfill 

(Reference 3).   

Approximately 2,656 acres of this site were disturbed and contained three open pits that were 

between 200 and 300 feet deep, 32 waste dumps, and 33 protore stockpiles (Reference 3, 

Reference 5).  A Site Plan is provided as Figure 2-2.    

4.3 SOURCE SAMPLING AND RESULTS 

In an effort to characterize the potential sources associated with the Jackpile-Paguate Uranium 

Mine site, START-3 collected source samples from the locations of openpits, waste dumps, and 

protore stockpiles located within the Jackpile-Paguate Uranium Mine. The following sections 

summarize the sampling activities performed for source waste characterization during the SI 

field activities and previous investigations.  Relevant data related to the potential sources are also 

provided.  

4.3.1 SI Sample Laboratory Analyses 

START-3 retained ALS Laboratory Group, a National Environmental Laboratory Accreditation 

Conference (NELAC) certified laboratory, located in Fort Collins, Colorado to perform sample 

analysis.  NELAC certification is EPA recognized and provides data of known and documented 

quality for use in supporting EPA enforcement actions or other needs.   
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START-3 shipped the SI samples to the NELAC certified laboratory via Federal Express Priority 

Overnight Service.  A total of 26 soil/sediment samples and 17 water samples were submitted to 

ALS Laboratory Group for analyses.   

Samples shipped to ALS Laboratory Group were analyzed for the following parameters: 

 Isotopic and total uranium. 
 Total Analyte List (TAL) inorganic constituents: total metals, mercury, and cyanide.  

Analytical results summaries of samples collected during the SI are provided in Appendix D.  

Laboratory data package excerpts from the data packages prepared by the laboratory are 

provided in Appendix E.  Data validation reviews of the laboratory analytical data are also 

included in Appendix E.   

4.3.2 SI Source Sampling and Analytical Results 

In an effort to characterize the potential sources associated with the Jackpile-Paguate Uranium 

Mine site, START-3 collected 4 soils, 1 sediment, and 1 surface water sample from locations in 

proximity to open pits, waste dumps, and previous protore stockpiles throughout the site.  The 

samples were analyzed for isotopic and total uranium and TAL metals with mercury and 

cyanide.   The analytical results were compared to 2009 EPA Region 6 Human Health Medium 

Specific Screening Levels (MSSLs). The soil and sediment samples were compared to residential 

soil levels, and the water sample was compared to the EPA Drinking Water Standards that 

consist of health-based benchmarks that have been calculated for ingestion, inhalation, and 

dermal exposure pathways within a residential environment, also referred to as Maximum 

Contaminant Levels (MCLs).  Both the MSSLs and MCLs are provided in Appendix F. 

Laboratory analytical results for the 6 source samples collected from sample stations JM-01, JM-

02, JM-03, and JM-05 were used to characterize the potential sources at the site.  One soil 

sample, JM-SS-04, was collected at the northern edge of the mine to establish the soil 

background in the area.  The background sample was collected to establish that contamination 

within the source soil samples was from Jackpile-Paguate mining operations and not from an 

observed release caused by outside sources.  This location was chosen since it is upgradient and 

upstream and closest to other mining operations in the area.  St. Anthony Mine is located 
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approximately 11,000 feet northeast of the Jackpile-Paguate Mine (Reference 2).  Metals 

detected three times greater than background for soil/sediment in source samples at the site 

included total uranium, calcium, chromium, magnesium, manganese, nickel, selenium, sodium, 

and vanadium.  Three times background concentrations are included to establish concentrations 

that meet observed release criteria per the HRS (Reference 1).  The concentration of total 

uranium exceeded EPA MSSLs and MCLs in samples JM-SED-02, JM-SS-05, and JM-SW-02.  

Source analytical results are provided in Tables 1 and 1A of Appendix D. 

4.4 SOURCE CHARACTERIZATION CONCLUSIONS 

START-3 collected a total of 5 source samples from the Jackpile-Paguate Uranium Mine Site.  

The following conclusions can be drawn from the data from these samples: 

 Metals were reported in all five source samples collected.  Specific metals detected greater 
than three times background include: total uranium, calcium, magnesium, manganese, 
nickel, selenium, and vanadium.   

 Total Uranium was detected above EPA MSSLs or EPA MCLs in three of the source 
samples collected. 
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5. GROUNDWATER PATHWAY 

Information regarding the groundwater migration pathway is provided in this section.  The 

information presented focuses on the aquifer characteristics of the region, the likelihood of a release 

to groundwater, and the potential targets of hazardous substance migration through the groundwater 

pathway.  This section is formatted to facilitate identification of the criteria that EPA uses to 

evaluate sites under the HRS (Reference 1). 

5.1 HYDROGEOLOGIC SETTING 

5.1.1 Geologic Framework 

The Jackpile-Paguate site is located in mesa and canyon country typical of much of the southeastern 

Colorado Plateau.  It is situated in a broad valley of northwest-dipping, sandstone-capped benches 

pierced by numerous basaltic volcanic necks that rise up to 1,000 feet above the surrounding terrain 

(Reference 3). 

Sedimentary rocks exposed in the area of the site range in age from late Triassic to Late Cretaceous.  

In addition, Tertiary-age diabase dikes and sills and volcanic flow rocks are exposed near the site 

(Reference 3). 

At the site, all of the rock units above the lower Mancos Shale have eroded.  The stratigraphy of the 

mine includes the Morrison Formation, Dakota Sandstone, Mancos Shale, Tertiary igneous dikes, 

and Quaternary alluvium (Reference 3).  

5.1.2 Groundwater Conditions 

The Jackie-Paguate Uranium Mine site and surrounding area is underlain by the Alluvium and 

Jackpile Sandstone Aquifers.  

The Alluvium Aquifer is a shallow aquifer and ranges in thickness from 0 to 60 feet along the Rios 

Paguate and Moquino, and it is over 100 feet thick along the Rio San Jose (Reference 3).  The yield 

ranges from 15 to 90 gallons per minute (gpm).  The water from this aquifer is enriched in calcium 
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and magnesium and contains high concentrations of dissolved solids.  The water in this aquifer 

consists of a mixture of surface water from Rio Moquino and Rio Paguate. 

The Jackpile Sandstone of the Morrison Formation ranges in thickness from 0 to 230 feet.  The 

Jackpile Sandstone Aquifer dips to the north-northwest at about one degree through the Jackpile-

Paguate Mine area (Reference 9).  The typical groundwater contained in the Jackpile Sandstone is a 

sodium sulfate bicarbonate type, and, less frequently, a sodium bicarbonate sulfate type (Reference 

3).  The Jackpile Sandstone aquifer is isolated hydraulically from other water-containing units by 

shales and mudstones, above and below.  Pumping hydrologic test wells show that the Jackpile 

Sandstone Aquifer yields in the range of less than 1 gpm to about 10 gpm.  The Jackpile Sandstone 

is a poor aquifer of extremely limited potential for use (Reference 9). 

Recharge to the Jackpile Sandstone Aquifer occurs primarily southwest of the mine, along the upper 

Rio Paguate, and to a lesser extent, along the Rio Moquino and Arroyo Padilla.  Discharge from the 

Jackpile Sandstone occurs to the Rio Paguate in the vicinity of its confluence with the Rio Moquino 

and to a minor extent the upper portion of Oak Canyon (Reference 9). 

5.2 LIKELIHOOD OF RELEASE 

Groundwater sampling or other subsurface investigations were not performed as part of this 

assessment.  The likelihood of a chemical release to the groundwater pathway depends on factors 

such as the depth to groundwater, depth of contamination, net precipitation, thickness of 

impermeable layers, and hydraulic conductivity of the subsurface.  These factors are described 

below. 

5.2.1 Depth to Groundwater 

Seven monitoring wells were installed within and around the Jackpile-Paguate Uranium Mine by 

the Jacobs Environmental Monitoring Plan as part of the ROD Compliance Assessment to monitor 

post-reclamation water quality.  Three of these wells were completed within the Jackpile Sandstone 

Aquifer to depths ranging from 231 to 375 feet below ground surface (bgs) and four of these wells 

were completed in the Alluvium Aquifer at 40 to 60 feet bgs (Reference 5).  Based on the total 

depths of the seven on-site monitoring wells, the depth to the most shallow groundwater zone at the 

site is approximately 40 feet bgs. 



Weston Solutions, Inc. – Site Inspection Report, Jackpile-Paguate Uranium Mine, Paguate, Cibola County, New Mexico  
 

 
THIS DOCUMENT WAS PREPARED BY WESTON SOLUTIONS, INC., EXPRESSLY FOR EPA.  IT SHALL NOT BE RELEASED OR DISCLOSED IN 
WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA. 
 TDD No. TO-0019-10-02-02 
Jackpile-Paguate SI Report.doc 5-3 CERCLIS No. NMN000607033 

5.2.2 Depth of Contamination 

The depth of contamination at the site is not known as a subsurface investigation has not been 

performed.  Analytical results from previous investigations discussed in Subsection 5.2.6 reveal 

contamination within on-site monitoring wells screened between 40 and 375 feet bgs (Reference 5).   

5.2.3 Net Precipitation 

The average annual precipitation for the City of Laguna, just outside of Paguate, is approximately 

9.5 inches based on information from the World Climate website.  The net precipitation factor value 

for Cibola County is approximately 1 based on the Figure 3-2 found in the HRS Rule (Reference 1). 

5.2.4 Thickness of Impermeable Layers 

No subsurface investigations have been performed, and the presence of an impermeable layer that 

would limit contaminants from migrating to the shallow groundwater-bearing zone is not known.   

5.2.5 Hydraulic Conductivity of Impermeable Layers  

Although no impermeable layer has been identified, the hydraulic conductivities of the groundwater 

bearing units are about 22 feet per day for the Alluvium Aquifer and 0.3 feet per day for the Jackpile 

Sandstone.  Groundwater flow is most likely to the south-southwest (Reference 3).  

5.2.6 Groundwater Analytical Results from Previous Investigations 

As part of the monitoring requirements established through EIS and ROD, semi-annual and annual 

groundwater monitoring was to occur during reclamation and for 10 years thereafter.  Seven 

monitoring wells were installed within and around the Jackpile-Paguate Uranium Mine to meet 

these requirements (Reference 5).  The areas and depths of the wells are described as follows: 
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Monitoring 
Well Location Total Depth 

(feet) Aquifer 

MW-1 North of the Paguate Pit 231 Jackpile 
Sandstone 

MW-2 
Near the intersection of the south 
end of the site boundary and the 

Rio Paguate 
40 Alluvium 

MW-3 South of the Jackpile Pit offices 
and east of the Rio Paguate 60 Alluvium 

MW-4 South of the Rio Paguate and 
north of the South Paguate Pit 50 Alluvium 

MW-5 In Oak Canyon adjacent to the 
site boundary 262 Jackpile 

Sandstone 

MW-6 
Near the intersection of the south 
end of the site boundary and the 

Rio Paguate 
60 Alluvium 

MW-7 
North of the Rio Paguate and 
west of the Rio Moquino near 

the confluence 
375 Jackpile 

Sandstone 

 

Groundwater data were evaluated for 10 years between 1997 and 2007.  During this evaluation, 

several analytes were found to exceed EPA MCLs for drinking water and National Secondary 

Drinking Water Standards at most sampling locations (Reference 5).  Parameters of concern over 

the 10-year period included the following: 

Primary Standards (MCLs) 

 Fluoride - Concentration exceeding 4 milligrams per liter (mg/L) were found in the 10 
annual samples taken from MW-1. 

 Lead - One exceedance of the standard of 0.015 mg/L was found in MW-1. 

 Arsenic - One sample from MW-4 exceeded the standard of 0.01 mg/L. 

 Gross Alpha - Samples from all 7 wells exceeded 15 pCi/L.  These included (number of 
excursions are in parentheses): MW-1 (1), MW-2 (9), MW-3 (6), MW-4 (9), MW-5 (3), 
MW-6 (8), and MW-7 (4). 

 Uranium - Samples from the 7 wells exceeded the MCL of 0.03 mg/L.  These included 
(number of exceedances are in parentheses): MW-1 (1), MW-2 (9), MW-3 (8), MW-4 (9), 
MW-5 (3), MW6 (9), and MW-7 (4). 
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 Radium-226 - Samples from 2 wells exceeded the standard of 5 pCi/L.  These included 
(number of exceedances are in parentheses): MW-1 (1), MW-6 (1), and MW-7 (4). 

Secondary Standards (National Drinking Water Standards) 

 Total Dissolved Solids (TDS) - the secondary standard of 500 mg/L was exceeded in all 7 
wells.  

 Sulfate - the secondary standard of 250 mg/L was exceeded in all 7 wells. 

 Manganese - samples from 3 wells exceeded the secondary standard of 0.05 mg/L.  These 
include (number of exceedances are in parentheses): MW-2 (10), MW-3 (3), and MW-6 (7). 

5.2.7 SI Groundwater Sampling and Analytical Results 

No groundwater samples were collected during the START-3 SI field activities.  Although there is 

evidence of contamination through sampling of the 7 monitoring wells within the Jackpile-Paguate 

Uranium Mine, there is a lack of targets.  The mine floor is generally above the water table and 

there are no wells located downgradient (south) of the site (Reference 22).   

5.3 GROUNDWATER PATHWAY TARGETS 

The potential receptors, or targets, of the groundwater pathway include the population and resources 

that rely on local aquifers as a source of water supply.  The potential groundwater pathway targets 

for the site are discussed in the following subsections. 

5.3.1 Nearest Well 

According to the Water Well Report provided by GeoSearch, the nearest domestic well is located 

approximately 2.5 miles north of the Jackpile-Paguate Uranium Mine Site (Reference 10). 

5.3.2 Other Nearby Wells 

GeoSearch identified a total of 11 groundwater wells within a 4-mile radius of the site.  Water from 

these wells was used for the following purposes: 

 Domestic use (2 wells) 
 Monitoring wells (3 wells) 
 Water for mining, milling, or oil (5 wells) 
 Sanitary in conjunction with commercial use (1 well)   
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GeoSearch conducted the water well search using the United States Geological National Water 

Information System, and the Water Administration Technical Engineering Resource System. 

(Reference 10)  In addition, 7 monitoring wells were installed as part of the monitoring 

requirements established through the ROD (Reference 3).  During the site reconnaissance visit on 

17 and 18 February 2010, START-3 was informed of other wells within the vicinity of the site, but 

no information on these was available and there are no records of these wells within the federal or 

state databases searched.  Identified wells located within a 4-mile radius of the approximate site 

boundary are depicted in Figure 5-1. 

5.3.3 Wellhead Protection Areas 

No Wellhead Protection Area (WHPA) have been identified within 4 miles of the site. 

5.3.4 Groundwater Resources 

Groundwater from the Alluvium and Jackpile Sandstone Aquifers is used for irrigation and 

livestock purposes (Reference 3). 

5.4 GROUNDWATER PATHWAY CONCLUSIONS 

START-3 did not observe any visible releases of hazardous substances that could significantly 

impact groundwater during the 17 and 18 February 2010 or 02 through 04 March 2010 site visits 

(Reference 6).  However, analytical results from previous subsurface investigations of groundwater 

wells contained fluoride, lead, arsenic, gross alpha, uranium, and Radium-226 above EPA MCLs 

(Reference 5).  Although there is evidence of contamination through sampling of 7 monitoring wells 

within the Jackpile-Paguate Uranium Mine, there is a lack of targets.  The mine floor is generally 

above the water table and there are no wells located downgradient (south) of the site (Reference 22).   
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6. SURFACE WATER PATHWAY 

Surface water is the second of four pathways of potential hazardous waste migration assessed for 

the Jackpile-Paguate property.  A discussion of the types of surface water drainage pathways at the 

site, the probable point of entry (PPE) for a hazardous substance from the site to enter surface water, 

the likelihood of a release, and the potential targets of the hazardous substance migration are 

discussed in this section. 

6.1 HYDROLOGIC SETTING 

On a more local scale, surface water at the site includes the overland flow path, in water segments of 

the Rio Moquino and Rio Paguate on site, the PPEs, and the downstream surface water flow path.  

These pathway segments are described in the following subsections. 

6.1.1 Overland Flow Segment 

There is no overland flow segment from the source to the in-water segments.  The Rio Moquino and 

Rio Paguate bisect the mine and are in direct contact with the source (Reference 2, Reference 9).  

Within the mine footprint, groundwater in the Jackpile Sandstone Aquifer interchanges with water 

in the Rio Moquino and Rio Paguate through the unconsolidated alluvium deposits along the 

perennial river channels.  The stream deposits act as a mixing zone between the surface water in the 

rivers and the groundwater discharging from the underlying Jackpile Sandstone Aquifer (Reference 

9).   

6.1.2 Probable Point of Entry 

The PPE is the estimated point at which the overland flow segment leading from the source area 

reaches a perennial surface water body.  The PPEs for the Jackpile-Paguate site are located just 

north of where the Rio Paguate and Rio Moquino bisect the mine and are in direct contact with the 

sources.  The PPE locations are shown in Figure 6-1.  From the PPEs, the Rio Moquino and Rio 

Paguate flow approximately 600 feet before converging and becoming the Rio Paguate.  The Rio 

Paguate flows south approximately 5.5 miles before entering the Paguate Reservoir.  The Paguate 

Reservoir is approximately 0.5 miles long, and then the Rio Paguate continues an additional 0.6 

miles before converging with and becoming the Rio San Jose.  The Rio San Jose continues for the 
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remaining 15-mile Target Distance Limit (TDL) (Reference 2).  The flow path of the surface water 

from the PPE to a point 15 miles downstream is summarized in Table 6-1 and illustrated in Figure 

6-1. 

6.2 LIKELIHOOD OF RELEASE 

Based on available information, releases to the surface water pathway may have occurred on-site 

because the source is located directly upgradient of the PPE.  Factors affecting the likelihood of 

release are described below. 

6.2.1 Distance to Surface Water 

The shortest distance from the source area to a perennial surface water body is 0 feet, with the Rio 

Moquino and Rio Paguate bisecting the mine and in direct contact with the source (Reference 2).   

6.2.2 Flood Frequency 

No Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map exists within the 

Laguna Indian Reservation, New Mexico.  For the purpose of this assessment and based on another 

FEMA map of a nearby area within the county, the majority of the Jackpile-Paguate site is located 

outside of the 500-year floodplain, although the areas adjacent to Rio Moquino and Rio Paguate are 

within Zone A of the FEMA Flood Insurance Rate Map.  Zone A is defined as a high-risk area 

having a 1% annual chance of flooding and a 26% chance of flooding over the life of a 30-year 

mortgage (Reference 11).    

6.2.3 2-Year, 24-Hour Rainfall 

The 2-year, 24-hour rainfall for Cibola County is approximately 1.5 inches (Reference 12).   

6.2.4 Flood Containment 

Based on observations during the EPA and START-3 site reconnaissance conducted on 17 and 18 

February 2010, the potential hazardous substance source area at the site has no containment features 

that would prevent or contain a release if source becomes flooded (Reference 6).    
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6.2.5 Surface Water Analytical Results from Previous Investigations 

As part of a ROD Compliance Assessment, surface water data at the site were evaluated for 10 

years between 1997 and 2007 (Reference 3).  During this evaluation, several samples were found to 

exceed EPA MCLs for drinking water for gross alpha radiation particles at 15 pCi/L and total 

uranium at 0.03 mg/L and National Secondary Drinking Water Standards of 0.05 mg/L for 

manganese.  The following concentration ranges were found in samples collected during the 10-year 

ROD compliance timeframe: 

Location 

Gross Alpha 
Radiation 

Concentrations 
pCi/L 

Total Uranium 
Concentrations 

mg/L 

Manganese 
Concentrations 

mg/L 

Rio Paguate – Ford 
Crossing-Rail 
Trestle 

37.9 - 214.33 0.08 - 544.14 <0.01 - 10.7 

Lower Rio 
Moquino 5.24 - 53.05 0.03 - 234.95 0.0 - 0.127 

Lower Rio Paguate 2.24 - 106.22 0.016 - 149.62 0.0357 - 0.13 

Paguate-Moquino 
Confluence [-21.981] - 94.03 0.029 - 252.59 0.0112 - 0.14 

Upper Rio 
Moquino [-12.461] - 35.11 0.008 - 52.89 <0.01 - 0.036 

Upper Rio Paguate ND - 25.53 0.002 - 32.21 0.0396 - 0.146 

Paguate Reservoir ND -  3.04 0.002 - 17.42 <0.01 -  0.004 

 Notes: 
1 Negative counts [ ] may occur since sample counts are compared to background counts, and background counts 

reflect naturally occurring radionuclides and cosmic radiation that are detected by laboratory instrumentation.  
Samples that are not different from background may have a negative value when background is subtracted 
(Reference 13). 

ND – Not Detected. 
< - Less Than. 

 
As part of the Water Pollution Program Grants (Section 106), the Pueblo of Laguna Environmental 

and Natural Resources Department has been collecting surface water samples along the surface 

water pathway quarterly from 2005 through 2009.  The samples have been analyzed for isotopic 

uranium and total uranium (Reference 14).  As with the samples collected as part of the ROD 

Compliance Assessment, these samples also contain uranium concentrations that exceed the EPA 
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MCL of 0.03 mg/L or 30 micrograms per liter (ug/L).  The following uranium concentration ranges 

were found in the samples collected: 

Location 
Total Uranium 
Concentrations 

ug/L 

U-234 
Concentrations 

ug/L 

U-235 
Concentrations 

ug/L 

U-238 
Concentrations 

ug/L 

RPG-03 
Rio Paguate 
below the former 
Jackpile mine (at 
the PPE) 

0.007 - 425.557 0.004 - 92.667 [-0.0321] - 4.72 0.003 - 448 

RPG-04 
Rio Paguate at 
Mesita Dam 
(within the TDL) 

0.008 - 36.533 0.008 - 72.939 [-0.0081] - 2.208 0.039 - 216 

RSJ-04 
Rio San Jose 
below the 
Dipping Vat 
Spring on Sedillo 
Grant (beyond the 
TDL) 

2.012 - 21.615 0.001 - 9.435 0.043 - 0.547 0.675 - 14.6 

RMQ-01 
Rio Moquino 
above Jackpile 
mine 
(background) 

0.005 - 31.138 0.000 - 5.972 0.000 - 1.177 0.005 - 30.904 

 Notes: 
1 Negative counts [ ] may occur since sample counts are compared to background counts, and background counts reflect 

naturally occurring radionuclides and cosmic radiation that are detected by laboratory instrumentation.  Samples that are 
not different from background may have a negative value when background is subtracted (Reference 13). 

 

6.2.6 SI Surface Water Sampling and Analytical Results 

START-3 collected 15 surface water samples and 15 sediment samples, including 3 surface water 

and 3 sediment background samples (RM-SW-BG, RP-SW-BG, RSJ-SW-BG), and 2 surface water 

and 2 sediment duplicate samples (RP-SW-BGD, and PR-SW-01D) in an effort to characterize the 

surface water at the Jackpile-Paguate Uranium Mine Site and document the presence of hazardous 

substances attributable to the site.  The locations of the samples collected from the surface water 

pathway are shown on Figure 6-2, Sample Location Map.  



Weston Solutions, Inc. – Site Inspection Report, Jackpile-Paguate Uranium Mine, Paguate, Cibola County, New Mexico  
 

 
THIS DOCUMENT WAS PREPARED BY WESTON SOLUTIONS, INC., EXPRESSLY FOR EPA.  IT SHALL NOT BE RELEASED OR DISCLOSED IN 
WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA. 
 TDD No. TO-0019-10-02-02 
Jackpile-Paguate SI Report.doc 6-5 CERCLIS No. NMN000607033 

The surface water samples were analyzed for isotopic uranium, total uranium, and TAL metals with 

mercury and cyanide.  The analytical results were compared to 2009 EPA Region 6 MSSLs. The 

soil and sediment samples were compared to Residential Soil levels and the water sample was 

compared to the EPA Drinking Water Standards that consist of health-based benchmarks that have 

been calculated for ingestion, inhalation, and dermal exposure pathways within a residential 

environment.  These standards are MCLs.  Both the MSSLs and MCLs are provided in Appendix F.   

None of the sediment samples collected within the surface water pathway contained results three 

times above the background concentrations or above the MSSLs.  Several surface water samples 

results exceeded three times background and MCLs concentrations.  Samples RP-JM-SW-01, RP-

SW-01D, RP-SW-02, and PR-SW-01 contained uranium isotopes U-234, U-235, U-238 and total 

uranium concentrations greater than three times the background sample concentrations.  Samples 

RP-JM-SW and RP-SW-02 contained aluminum concentrations three times above background 

concentrations.  Samples RP-JM-SW, RP-SW-01, RP-SW-01D, and PR-SW-01 contained 

manganese concentrations three times above background concentrations.  Samples RP-SW-01, RP-

SW-01D, RP-SW-02, RP-SW-03, and PR-SW-01 contained total uranium concentrations above 

MCLs.  Analytical results for the surface water characterization samples are provided in Tables 2 

and 2A of Appendix D. 

6.3 SURFACE WATER PATHWAY TARGETS 

The potential targets of the surface water pathway includes the population relying on surface water 

downstream of the PPE as a source of drinking water, as well as downstream fisheries, sensitive 

environments, and surface water resources.  The targets identified within the surface water pathways 

are discussed in the following subsections. 

6.3.1 Drinking Water Intakes 

No surface water intakes are present within the 15-mile TDL.  Water for drinking purposes in the 

county is provided by groundwater.  The Village of Paguate obtains water from two wells located in 

the alluvium of the Rio Paguate upstream from the mine site (Reference 3).     
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6.3.2 Wetlands and Other Sensitive Environments 

No U. S. Department of Interior Wetland Inventory Map is available for Cibola County.  According 

to the New Mexico Ecological Services Field Office, there are 8 species of birds, 2 species of fish, 2 

species of mammals, 1 anthropod-invertebrate, and 5 plants on the listed and sensitive species list 

for Cibola County (Reference 15).   

6.3.3 Fisheries 

No commercial fisheries have been identified within the surface water pathway. However, 

recreational fishing does occur and has been documented within the Rio Paguate, the Paguate 

Reservoir, and the Rio San Jose.  According to the Pueblo of Laguna Environmental and Natural 

Resources Department, Rio Paguate, Paguate Reservoir, and Rio San Jose are fished for catfish, 

bluegill, and crappie that are caught for human consumption within the 15-mile TDL (Reference 

16). 

6.3.4 Surface Water Resources 

Surface waters from the Rio Paguate and Rio Moquino are used for irrigation upstream from the 

Jackpile mine and the villages of Paguate and Seboyeta, respectively.  Surface water is also 

consumed by livestock from the Paguate Reservoir and along the Rio Paguate between the reservoir 

and the mine site at points of access (Reference 3).  The Rio Paguate’s designated uses include cold 

water aquatic life, domestic water supply, fish culture, irrigation, livestock watering, wildlife 

habitat, and primary contact according to the EPA (Reference 17).     

6.4 SURFACE WATER PATHWAY CONCLUSIONS 

The potential sources of hazardous constituents at the Jackpile-Paguate site is neither covered nor 

contained.  Evidence of surface water contamination has been observed through analytical results 

from previous investigations of the site.  Analytical results contained gross alpha radiation particles 

and total uranium concentrations above EPA MCLs and manganese concentrations above 

Secondary Drinking Water Standards (Reference 5, Reference 14).  
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During the SI, START-3 collected a total of 30 characterization samples (surface water and 

sediment) from Rio Moquino, Rio Paguate, Paguate Reservoir, and Rio San Jose at the Jackpile-

Paguate Uranium Mine Site.  The following conclusions can be drawn from the data from these 

samples: 

 No metals or uranium were detected in the sediment samples from the surface water 
pathway that were three times the background concentrations. 

 Aluminum exceeded three times background concentrations in one sample collected within 
the Rio Paguate. 

 Manganese exceeded three times background concentrations in four samples collected 
within the Rio Paguate. 

 Uranium isotopes and total uranium exceeded three times background concentrations in 
eight samples collected within the Rio Moquino, Rio Paguate, and Paguate Reservoir. 

 Total uranium exceeded the EPA National Drinking Water Regulation MCLs in five 
samples collected within the Rio Paguate. 

More testing is needed to verify the surface waters are in direct contact with the Jackpile sources. 

Further, surface water is used for fishing and livestock and wildlife consumption in the vicinity of 

the site.  

Table 6-1 
Surface Water Pathway Summary 
Jackpile-Paguate Uranium Mine 

Paguate, Cibola County, New Mexico 

Distance Downstream 
from the PPE (miles) Surface Water Body Estimated Flow Rate 

(ft3/second) 

0 (PPE 1 ) to 600 feet 
0 (PPE 2 ) to 600 feet 

Rio Moquino 
Rio Paguate 

Unknown 

600 feet to 5.5 miles Rio Paguate 1.29* 

5.5 to 6.0 miles Paguate Reservoir Unknown 

6.0 to 6.6 miles Rio Paguate Unknown 

6.6 to 15 miles Rio San Jose 51.7* 

* Sources: Reference 9 
 Reference 18 
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7.  SOIL EXPOSURE PATHWAY 

Direct contact with contaminated soil is another possible route of exposure to potential hazardous 

substances that may exist at the Jackpile-Paguate site.  The discussion in this section focuses on soil 

exposure pathway factors including soil type, area of contamination, accessibility and the likelihood 

of exposure, and the potential targets.  

7.1 SURFICIAL CONDITIONS 

The Jackpile-Paguate site is located in an area of Cibola County that is generally characterized by 

Penistaja-San Mateo-Sparank soils.  Penistaja-San Mateo-Sparank soils are deep soils, mainly on 

cuestas, fan terraces, flood plains, and alluvial fans.  The mine is within a Dumps-Pits complex.  

This unit is on hills and flats.  Slope is 5 to 90 percent.  Areas are irregular in shape and are 200 to 

1,000 acres in size.  Vegetation in the unit is typical for the area.  Elevation is 6,000 to 7,500 feet.  

The unit is 50 percent Dumps and 35 percent Pits.  Dumps occur in areas of waste rock, mine spoil 

(mainly uranium tailings), and other refuse.  Reaction ranges from medium acid to very strong 

alkaline.  Pits consist of open excavations from which soil material and some rocks have been 

removed (Reference 19).   

No visual evidence of contaminated soil was observed during the PA or SI site visits (Reference 6).   

7.2 LIKELIHOOD OF EXPOSURE 

Factors related to the likelihood of exposure to the area of suspected soil contamination or direct 

contact with another source of hazardous substances at the site is presented in the following 

subsections.     

7.2.1 Site Attractiveness and Accessibility 

The attractiveness of the site for public use is believed to be low because the site is in a rural 

location.  There is a fence and site security around the former mine.  The site is not easily accessible 

by vehicle or by foot (Reference 5, Reference 6).   
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7.2.2 SI Soil Sampling and Analytical Results 

No surface or subsurface soil pathway samples were collected during the START-3 SI field 

activities because it is not expected to contribute significantly to the site score. 

7.3 SOIL EXPOSURE TARGETS 

Soil exposure targets are discussed in the following subsections. 

7.3.1 Resident Population 

The resident population includes persons living or working on areas of affected soil.  No people are 

known to reside within the site boundaries of the Jackpile-Paguate Uranium Mine site.    

7.3.2 Nearby Populations 

The nearby population includes those persons who live within 1 mile of areas of potential soil 

contamination attributable to the site.  Those persons in houses, schools, or daycare facilities within 

1 mile of the site may be considered part of the nearby population.  The nearby population by 

distance ring was determined using the Geographic Correspondence Engine (MABLE/Geocorr2k) 

and is shown in Table 7-1.  The MABLE/Geocorr2k application uses data based on the 2000 U.S. 

Census to determine the nearby population by distance (Reference 20).  Based on this information, 

the nearly population within 4 miles of the site is approximately 500 persons. 

7.3.3 Sensitive Environments  

According to the New Mexico Ecological Services Field Office, there are 8 species of birds, 2 

species of fish, 2 species of mammals, 1 anthropod-invertebrate, and 5 plants on the listed and 

sensitive species list for Cibola County (Reference 15).  

7.3.4 Resources 

Livestock was observed within the immediate vicinity of the site, and according to the Pueblo of 

Laguna there is a resident population of approximately 1,500 cattle on the Indian Reservation.  The 

cattle are used for consumption (Reference 6).  START-3 did not observe any part of the site or 

nearby land being used for commercial agriculture or silviculture during the 17 and 18 February 
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2010 site reconnaissance and the 02 through 04 March 2010 site sampling event. 

7.4 SOIL EXPOSURE CONCLUSIONS 

No visible evidence of soil contamination was observed during the 17 and 18 February 2010 and 02 

through 04 March 2010 START-3 site visits.  No data was found for the site that addresses potential 

soil contamination.  Soil exposure is not believed to be a major concern.    

Table 7-1 
2000 U.S. Census Data – Block Level 

Panola County CR 329 Plume Site 
Bethany, Panola County, Texas   

Site 
Coordinates 

Population per Distance Interval 

On-site 0 – 0.25 
mile 

0.25 – 0.5 
mile 

0.5 – 1 
mile 

1 – 2 
miles 

2 – 3 
miles 

3 – 4 
miles TOTAL

Latitude 
35.11855 ° N 
Longitude 
107.34508 ° W 

0 0 0 0 0 420 80 500 

 
Sources: START-3 Site Logbook (Reference 6) 

MABLE/Geocorr2k Version 1.3.2 
10/09 (Reference 20) 
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8. AIR PATHWAY 

The discussion in this section of the report focuses on the air pathway, another potential route of 

hazardous substance migration from the site.  Regional atmospheric conditions, the likelihood of a 

release to air, and potential air pathway targets are described. 

8.1 METEOROLOGICAL CONDITIONS 

The average annual precipitation for the City of Laguna, just outside of Paguate, is approximately 

9.5 inches based on information from the World Climate website.  The mean annual high 

temperature for Laguna is 69.8° F, and the mean annual low temperature is 37.8° F (Reference 21).     

8.2 LIKELIHOOD OF RELEASE 

The identified source does not have an impermeable cap, but does have 3 feet of overburden and 2 

feet of topsoil on top of it (Reference 3, Reference 5).  An observed release of hazardous substances 

from the site to the air pathway was not noted during reconnaissance activities. Quantitative air 

sampling was not completed as part of the SI.  

8.2.1 Air Sampling Results From Previous Investigations 

No air samples have been collected as part of previous investigations conducted at the site. 

8.2.2 SI Air Sampling and Analytical Results 

Quantitative air sampling was not performed as part of the SI field activities because a release to the 

air pathway is of no concern due to the type of former operations that occurred at the site.  

8.3 AIRWAY PATHWAY TARGETS 

The population, resources, and sensitive environments located within 4 miles of the site are potential 

targets of a release of hazardous constituents to the air pathway.  The targets identified for the air 

pathway are discussed in the following subsections. 

8.3.1 Nearby Population 

The nearby population by distance ring was determined using the Geographic Correspondence 
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Engine (MABLE/Geocorr2k) and is shown in Table 7-1.  The MABLE/Geocorr2k application uses 

data based on the 2000 U.S. Census to determine the nearby population by distance (Reference 20).  

Based on this information, the nearly population within 4 miles of the site is approximately 500 

persons. 

8.3.2 Sensitive Environments 

Sensitive environments and resources have been identified and are described in Subsection 6.3, 

Surface Water Pathway Targets; and in Subsection 7.3, Soil Exposure Targets of this report. 

8.4 AIR PATHWAY CONCLUSIONS 

A release of hazardous substances to the air pathway has not been documented.  A release to air is 

thought to be of minor concern. 
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9. CONCLUSIONS 

A SI was performed by START-3 at the Jackpile-Paguate Uranium Mine Site near Paguate, Cibola 

County, New Mexico to characterize potential sources of hazardous substances; review background 

information relating to potential pathways of hazardous substance migration; and determine 

pathway-specific receptors.  Based on the results of this investigation, the following is concluded: 

 Potential sources at the site were identified and include the open pits, waste dumps, and 
previous protore stockpiles. 

 No metals or uranium were detected above three times background in the sediment samples 
from the surface water pathway. 

 Aluminum exceeded three times background concentrations in one sample collected within 
the Rio Paguate. 

 Manganese exceeded three times background concentrations in four samples collected 
within the Rio Paguate. 

 Uranium isotopes and total uranium exceeded three times background concentrations in 
eight samples collected within the Rio Moquino, Rio Paguate and Paguate Reservoir. 

 Total uranium exceeded the EPA National Drinking Water Regulation MCLs in five 
samples collected within the Rio Paguate. 

Analytical results from previous subsurface investigations of groundwater wells contained 

fluoride, lead, arsenic, gross alpha, uranium, and Radium-226 above EPA MCLs (Reference 5).  

Based on these results, a release of hazardous substances to the groundwater pathway has been 

documented, but there is a lack of targets.   The mine floor is generally above the water table and 

there are no wells located downgradient (south) of the site (Reference 22).   

Metals, isotopic and total uranium were detected in the surface water samples.  Based on the 

analytical results from the SI sampling event, a release to the surface water pathway has been 

documented.  The potential for release is high, since the surface water pathways are in contact with 

the identified sources. 

A release of hazardous substances to the soil exposure pathway has not been documented as a result 

of the SI.    A release to the soil exposure pathway is thought to be of minor concern at this time 

because contaminated soil at the site is fenced and not easily accessible.     
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A release of hazardous substances to the air pathway has not been documented.  A release to air is 

thought to be of minor concern because the potential waste sources on the site are no longer active. 
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1. INTRODUCTION 

Weston Solutions, Inc. (WESTON®), the EPA Region 6 Superfund Technical Assessment and 

Response Team (START-3) Contractor, has been tasked by the U.S. Environmental Protection 

Agency (EPA) Region 6 Prevention and Response Branch (PRB) under Contract No. EP-W-06-

042 and Technical Direction Document (TDD) No. TO-0019-10-02-02 (Appendix E) to perform 

Site Investigation (SI) activities at the Jackpile-Paguate Uranium Mine site located on SR 279 

Laguna Pueblo in Paguate, Cibola County, New Mexico.  A Site Location Map is provided as 

Figure 1-1.  The Comprehensive Environmental Response, Compensation, and Liability 

Information System (CERCLIS) database number assigned to the Jackpile-Paguate Uranium 

Mine Site is NMN000607033.  START-3 has prepared this Quality Assurance Sampling Plan 

(QASP) to describe the technical scope of work (SOW) to be completed as part of the SI. 

1.1 PROJECT OBJECTIVES 

START-3 is providing technical assistance to EPA Region 6 for the performance of a SI at the 

Jackpile-Paguate Uranium Mine site.  The objective of the SI is to identify potential threats that 

hazardous substances attributable to the site may pose to human health and the environment.  

START-3 will assess the existence and migration of hazardous substances and identify the 

receptors, or targets, potentially exposed to the hazardous substances.   

The objective of the SI will be achieved by evaluating data obtained during the investigation 

from off-site surface water and/or sediment samples; waste samples from pits, dumps, and 

stockpiles located on the site; and background samples.  The site-specific Contaminants of 

Concern (COCs) include isotopic uranium, total metals, mercury, and cyanide.  The site-specific 

screening levels will be identified as three times the maximum background sample 

concentrations.   

The information collected by START-3 during the SI will be used to evaluate the site using the 

Hazard Ranking System (HRS) and to assist in determining whether the site is a potential 

candidate for inclusion on the National Priorities List (NPL).  The intent of the SI is to provide 
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documentation necessary to either rank the site on the NPL or assign a “No Further Remedial 

Action Planned” (NFRAP) status.  

1.2 PROJECT TEAM 

The Project Team will consist of START-3 personnel including Michelle Brown as the Project 

Team Leader (PTL); a Field Safety Officer (FSO); a Data Manager; and additional START-3 

Field Team Members to assist with sampling activities.  The PTL, in collaboration with Brenda 

Nixon Cook, the EPA Site Assessment Manager (SAM), will determine the number and location 

of samples to be collected.  The PTL will oversee collection of the samples as necessary, record 

the activities at each sample location in the field logbook, and verify sample documentation.  

Sample documentation and preparation is also the responsibility of START-3.  The PTL will be 

responsible for documenting the work performed and will serve as START-3 liaison to EPA 

Region 6. 

1.3 QASP FORMAT 

This QASP has been organized in a format that is intended to facilitate and effectively meet the 

objective of the removal assessment.  The QASP is organized as follows: 

 Section 1 – Introduction   
 Section 2 – Site Background 
 Section 3 – Sampling Approach and Procedures 
 Section 4 – Analytical Methods 
 Section 5 – Data Validation 
 Section 6 – Quality Assurance 

Tables are included at the end of each representative section.  All figures are provided as 

separate Portable Document Format (PDF) files.  Appendices are attached with the following 

information: 

Appendix A Contract Laboratory Program Guidance for Field Samplers 
Appendix B Site-Specific Data Quality Objectives 
Appendix C WESTON Standard Operating Procedures 
Appendix D Laboratory Analyte List and Reporting Limits 
Appendix E START-3 TDD No. TO-0019-10-02-02  
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2. SITE BACKGROUND 

Information regarding the site location, description, and site history are included in the following 

subsections. 

2.1 SITE LOCATION AND DESCRIPTION 

The Jackpile-Paguate Uranium Mine site consists of approximately 7,868 acres of uranium mine 

leases within the Laguna Indian Reservation, Paguate, Cibola County, New Mexico.  The site is 

located 40 miles west of Albuquerque, New Mexico and contains 2,656 acres of disturbed land 

which consists of three open pits and nine underground mines.   The geographical center of the 

site is Latitude 35° 8’ 16.74” North and Longitude 107° 20’ 51.84” West.  A Site Area Map 

derived from the ESRI geographical information system (GIS) Microsoft Virtual Earth Roads, 

2009 is included as Figure 2-1. 

The town of Paguate is located adjacent and west of the site with a population of approximately 

474 according to the 2000 census.  The remaining surrounding area is mainly undeveloped, with 

the perennial rivers Rio Moquino and Rio Paguate bisecting the site.  The Rio Paguate continues 

south of the former uranium mine continuing through the Paguate Reservoir and then becoming 

the Rio San Jose. 

2.2 SITE HISTORY 

The mine was operated by Anaconda Minerals Company, a division of the Atlantic Richfield 

Company, from 1953 through 31 March 1982. The mine was closed because of depressed 

uranium mining conditions.   

Open pit mining was conducted with large front-end loaders and haul trucks.  The overburden, 

consisting of topsoil, alluvium, shale, and sandstone, was blasted or ripped, removed from the 

open pits and placed in waste dumps.  Underground mining was conducted by driving adits, or 

declines, to the ore zone. The ore was removed by modified room and pillar methods.  Mine 

water was collected in sumps and pumped to ponds in the open pits.  Waste rock was placed in 
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waste dumps.  The ore was segregated and shipped by rail to Anaconda’s Mill, 40 miles west of 

the mine. 

During the 29 years of mining, approximately 400 million tons of earth was moved within the 

mine area, and about 25 million tons of ore were removed. 
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3. SAMPLING APPROACH AND PROCEDURES 

The specific field investigation activities that will be conducted during site sampling are 

presented in the following subsections.  Samples collected as part of this SI will be obtained in 

accordance with EPA Contract Laboratory Program Guidance for Field Samplers, EPA540-R-

00-003, OSWER 9240.0-35 (Appendix A). 

3.1 OVERVIEW OF MONITORING/SAMPLING ACTIVITIES 

This SI is being performed to evaluate the hazardous substances present in the potential source 

area and surface water exposure pathway at or near the Jackpile-Paguate Uranium Mine site.  

The primary chemicals of concern at the site are uranium and heavy metals.  Subcontracted 

laboratories will be utilized for analysis of isotopic uranium, total metals, mercury, and cyanide.   

The EPA SAM and START-3 will collect up to 6 waste source samples (including one duplicate) 

from the various waste areas located in pits, dumps, and stockpiles on-site.  START-3 will also 

collect up to 39 water and/or sediment samples from the surface water pathways that include the 

Rio Moquino, Rio Paguate, Paguate Reservoir, and the Rio San Jose (including six background 

and Quality Assurance/Quality Control [QA/QC]).  If necessary, sampling of investigation-

derived waste (IDW) will be performed to properly dispose of IDW.  START-3 will use EPA 

Scribe Environmental Sampling Data Management System (SCRIBE) software to manage 

sample data. 

3.1.1 Data Quality Objectives 

The objectives of the sampling activities described in this QASP are to characterize known or 

suspected hazardous waste source areas on-site and to determine if there has been a release of 

site-related hazardous substances and contaminants into the surface water pathway.  To 

accomplish this, the following data quality objectives (DQOs) have been established and are 

included in Appendix B: 

 Characterization of source and areas of observed contamination. 
 Determine if there is a release of site-related contamination in the surface water pathway.   
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The DQOs were developed using the seven-step process set out in the EPA Guidance for Quality 

Assurance Project Plans: EPA QA/G-5.   

3.1.2 Health and Safety Plan Implementation 

The START-3 field activities will be conducted in accordance with the site-specific health and 

safety plan (HASP).  The FSO will be responsible for implementation of the HASP during all 

field investigation activities. In accordance with the WESTON general health and safety 

operating procedures, the field team will also drive the route to the hospital specified in the 

HASP prior to initiating sampling activities.  Radiation monitoring will be conducted at all 

sample locations prior to and during sample collection using a MicroR meter with a pancake G-

M detector. 

3.1.3 Community Relations 

Community relations may require additional EPA involvement due to the general nature of the 

site.  Community relations issues will be directed to the EPA SAM.  If the EPA SAM is not 

present, the START-3 PTL, under the guidance of the START-3 Assessment/Inspection 

Manager, will manage community relations in the field as directed by the SAM.  If a community 

relations plan and implementation program becomes necessary, START-3 will establish each if 

requested by the EPA SAM.  START-3 will work as directed by the EPA SAM to obtain access 

to all designated sampling locations.  

3.2 SAMPLING/MONITORING APPROACH 

All samples will be collected in general accordance with the WESTON Standard Operating 

Procedures (SOPs) 1002-01 for Surface Water Sample Collection and 1002-04 for Sediment 

Sampling (Appendix C).  Source samples will be collected using 1001-01, 1001-04 and 1001-10 

(Surface Soil Sampling, Stockpile Sampling and Composite Sampling).  The specific sampling 

procedures are described below.   
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3.2.1 Waste Sampling 

Approximately six source waste samples (including one duplicate) will be collected on-site.  The 

exact number of samples and locations of the samples will be decided by the EPA SAM and 

START-3 PTL.  The waste samples will be submitted to ALS Laboratory Group in Fort Collins, 

Colorado, for the following analyses: 

 Isotopic Uranium (including isotopes 234, 235, and 238) by ASTM 3972-90M alpha 
spectrometry. 

 Total metals including mercury by SW846 Methods 6010B and 7470/7471, respectively. 
 Total cyanide by SW846 Method 9014. 

Laboratory-specific analyte lists and reporting limits are included in Appendix D.  Deviations 

from the sample locations will be due to new observations made prior to sampling, information 

obtained in the field that warrants an altered sampling point, difficulty in sample collection, or 

limited access.  The EPA SAM will be notified, and concurrence will be obtained should 

significant deviations from the planned sampling points be proposed.  Details regarding 

deviations of the QASP will be documented in the site logbook.  

3.2.2 Surface Water Pathway Sampling 

START-3 will collect up to 39 surface water and/or sediment sample locations (including six 

background and five QA/QC samples) as part of the SI to document a release to the surface 

water pathway from the site.  Combined surface water and sediment samples will be collected 

along the surface water pathway to the Paguate Reservoir.  Downstream of the Paguate 

Reservoir, only sediment samples will be collected.  The proposed surface water and/or sediment 

sample locations are presented in Figure 3-1.   

Surface water and/or sediment samples will be submitted to ALS Laboratory Group in Fort 

Collins, Colorado, for the following analyses:   

 Isotopic Uranium (including isotopes 234, 235, and 238) by ASTM 3972-90M alpha 
spectrometry. 

 Total metals including mercury by SW846 Methods 6010B and 7470/7471, respectively. 
 Cyanide by SW846 Method 9014. 

The laboratory-specific analyte list and reporting limits are included in Appendix D. 
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3.2.3 Investigation-Derived Wastes  

Attempts will be made to eliminate or minimize generation of IDW during this investigation.  All 

non-dedicated equipment will be decontaminated according to WESTON SOP 1201.01.  Non-

dedicated equipment will be rinsed with soap and water and attempts will be made to dispose of 

decontamination fluids on-site.  The analytical data from collected samples will be reviewed 

after completion of the field activities, and disposal options will be evaluated accordingly.  It is 

anticipated that minimal amounts of IDW will be generated during this activity.  

3.2.4 Sampling and Sample Handling Procedures 

Samples will be collected using equipment and procedures appropriate to the matrix, parameters, 

and sampling objectives.  The volume of the sample collected must be sufficient to perform the 

laboratory analysis requested.  Samples must be stored in the proper types of containers and 

preserved in a manner appropriate to the analysis to be performed.  A sample collection and 

analyses summary table is presented in Section 4. 

All clean, decontaminated sampling equipment and sample containers will be maintained in a 

clean, segregated area.  All samples will be collected with clean decontaminated equipment 

following WESTON SOP 1201.01.  All samples collected for laboratory analysis will be placed 

directly into pre-cleaned, unused glass or plastic containers.  Sampling personnel will change 

gloves between each sample collection/handling.  All samples will be assembled and catalogued 

prior to shipping to the designated laboratory (following WESTON SOP 1101.1 and 1102.01). 

3.2.5 Quality Assurance/Quality Control Samples 

START-3 will collect field duplicate and MS/MSD samples of soil, sediment, and surface water 

and prepare equipment rinsate blank samples as needed during the removal assessment sampling 

activities.  QA/QC samples will be collected according to the following dictates: 

 Blind field duplicate samples will be collected during sampling activities at locations 
selected by the START-3 PTL.  The data obtained from these samples will be used to 
assist in the quality assurance of the sampling procedures and laboratory analytical data 
by allowing an evaluation of reproducibility of results.  Efforts will be made to collect 
duplicate samples in locations where there is visual evidence of contamination or where 
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contamination is suspected.  Blind field duplicate samples will be collected at the rate of 
one duplicate for every 10 samples collected. 

 Equipment rinsate blanks will be prepared by pouring laboratory-grade deionized water over 
nondisposable sampling equipment after it has been decontaminated and collecting the rinse 
water in sample containers for analyses.  These samples will be prepared to demonstrate that 
the equipment decontamination procedures for the sampling equipment were performed 
effectively.  No equipment rinsate blanks will be collected as part of this sampling activity 
as dedicated sampling equipment will be used as part of the sampling activity. 

 Temperature blanks will be prepared in the field and will consist of one 40-milliliter glass 
sample container with Teflon-lined septum cap.  The temperature blank will be packaged 
along with the field samples in the shipping cooler and will represent the temperature of the 
incoming cooler upon receipt at the laboratory.  Use of these samples within a shipping 
container enables the laboratory to assess the temperature of the shipment without disturbing 
any of the field samples.  

 MS/MSD samples will be collected during sampling activities at locations selected by the 
START-3 PTL.  The data obtained from these samples will be used to assist in the quality 
assurance of the sampling procedures and laboratory analytical data by allowing an 
evaluation of reproducibility of results.  Efforts will be made to collect MS/MSD samples 
in locations where there is no visual evidence of contamination or where contamination is 
not suspected.  MS/MSD samples will be collected at the rate of one MS/MSD sample 
per matrix for every 20 samples collected. 

3.3 SAMPLE MANAGEMENT 

Specific nomenclature that will be used by START-3 will provide a consistent means of 

facilitating the sampling and overall data management for the project (WESTON SOP 0110.01).  

The START-3 Assessment/Inspection Manager must approve any deviations from the sample 

nomenclature proposed below. 

As stated in WESTON SOP 0110.01, sample nomenclature will follow a general format 

regardless of the type or location of the sample collected.  The general nomenclature consists of 

the following components: 

 Geographic location (e.g., location within a school or park). 
 Collection type (composite, grab, etc.). 
 QA/QC type (normal, duplicate, etc.). 
 Sequence - An additional parameter used to further differentiate samples. 

Sample data management will be completed utilizing SCRIBE including Chain-of-Custody 

(COC) and sample documentation needs. 
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3.4 DECONTAMINATION 

The nondisposable sampling equipment (hand trowels, stainless steel bowls, etc.) used during the 

sample collection process will be thoroughly decontaminated before initial use, between use, and 

at the end of the field investigation.  Equipment decontamination will be completed in the 

following steps: 

 Water spray or brush, if needed, to remove soil/sediment from the equipment. 
 Nonphosphate detergent and potable water wash to clean the equipment. 
 Final potable water rinse. 
 Air-dried equipment. 

Personnel decontamination procedures are described in the site-specific HASP.  All 

decontamination activities will be conducted at a temporary decontamination pad that will be 

constructed in an area to be determined by the PTL prior to the beginning of field activities.  

Excess soil and fluids generated as a result of equipment decontamination will be placed in a 

drum and staged in an area to be determined by the PTL. The drum will be labelled on the side 

with the name of the site, the contents, sampling location, and date.  

3.5 SAMPLE PRESERVATION, CONTAINERS, AND HOLD TIMES 

Once collected, samples will be stored in coolers on-site until shipped for laboratory analysis.  

Samples designated for alpha spectrometry analysis do not require maintenance of a specific 

temperature range and do not have a holding time limit.  Chain-of-custody forms will be 

completed for each sample shipment and sent with the samples to the designated laboratory by 

overnight carrier. 

START-3 will receive analytical results based on discussions with the EPA SAM.  This 

turnaround time (TAT) is initiated when the samples are received by the laboratory and 

continues until the analytical results are made available to START-3 either verbally or by 

providing facsimile or email copies of the results for review.  Samples that have been analyzed 

will be disposed by the designated laboratory in accordance with the laboratory SOPs. 
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4.  ANALYTICAL METHODS 

START-3 will collect samples for both radiological and chemical analysis. Tables 4-1 and 4-2 

summarize the samples that will be collected, including the volumes, container types, and 

associated analytical methods. 

4.1 RADIOLOGICAL ANALYSIS 

Samples collected by START-3 during the removal assessment will be analyzed by ALS 

Laboratory Group in Fort Collins, Colorado.  Surface water, sediment, and source waste samples 

will be submitted for analysis of isotopic uranium by ASTM 3972-90M alpha spectrometry with 

a focus on uranium 234, 235, and 238.   

4.2 CHEMICAL ANALYSIS 

The source soil, surface water and sediment samples will be submitted to ALS Laboratory Group 

in Fort Collins, Colorado for the following inorganic analyses with a turn-around-time of 3 to 5 

business days for analytical results.  

 Total Metals by SW-846 Method 6010B 
 Mercury by SW-846 Method 7470/7471 
 Total Cyanide by SW-846 Method 9014 
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Table 4-1 
Requirements for Containers, Preservation Techniques, 

Sample Volumes, and Holding Times 
Jackpile-Paguate Uranium Mine 

Paguate, Cibola County, New Mexico 

Name Analytical 
Methods Container Preservation 

Minimum 
Sample 

Volume or 
Weight 

Maximum Holding 
Time 

TAL Metals and 
Mercury 

SW846 6010B  and 
SW846 7470/7471 

 
Polyethylene 
(water), 
Glass (solid) 

HNO3 to pH<2 
(water), 4°C 

500 mL, 
8oz 

28 days for mercury 
180 days all other metals 

Total Cyanide SW846 9014 

 
Polyethylene 
(water), 
Glass (solid) 

NaOH to pH >12 
(water), 4°C 

250 mL,  
4 oz 14 days 

Uranium (isotopic) 
Alpha Spec ASTM 
3972-90M 

Polyethylene 
(water), 
Glass (solid) 

HNO3 to pH< 2 
(water), NA (soil) 

1 liter, 
8 oz 

6 months 
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Table 4-2 
Field and Laboratory QA/QC and Analysis Summary 

Jackpile-Paguate Uranium Mine 
Paguate, Cibola County, New Mexico 

Sample 
Type 

Sample Collection 
Method 

No. of  
Samples Rationale EPA Analytical Method 

Waste Source 
Soils 

SOP 1001.1, 1001.4 
and 1001.10 

5 
Extent of 

contamination 

SW846 6010B 
SW846 7470/7471 
SW846 9014 
ASTM 3972-90M 

Duplicate Soil 
(10%) 

SOP 1001.1, 1001.4 
and 1001.10 

1 QA/QC 

SW846 6010B 
SW846 7470/7471 
SW846 9014 
ASTM 3972-90M 

Surface Water 
(water) 

SOP 1002.1 9 
Extent of 

contamination 

SW846 6010B 
SW846 7470/7471 
SW846 9014 
ASTM 3972-90M 

Surface Water 
(water) 

SOP 1002.1 4 Background 

SW846 6010B 
SW846 7470/7471 
SW846 9014 
ASTM 3972-90M 

Surface Water 
(sediment) 

SOP 1002.4 15 
Extent of 

contamination 

SW846 6010B 
SW846 7470/7471 
SW846 9014 
ASTM 3972-90M 

Surface Water 
(sediment) 

SOP 1002.4 6 Background 

SW846 6010B 
SW846 7470/7471 
SW846 9014 
ASTM 3972-90M 

Duplicate 
Surface Water 
(10%) 

SOP 1002.1 2 QA/QC 

SW846 6010B 
SW846 7470/7471 
SW846 9014 
ASTM 3972-90M 

Duplicate 
Sediment 
(10%) 

SOP 1002.4 3 QA/QC 

SW846 6010B 
SW846 7470/7471 
SW846 9014 
ASTM 3972-90M 

Rinsate Blanks1 N/A 5 QA/QC 

SW846 6010B 
SW846 7470/7471 
SW846 9014 
ASTM 3972-90M 

Temperature 
Blanks2 

N/A 5 QA/QC 
Vial temperature measured 
upon arrival at laboratory 

 
Note: 

1Rinsate blanks:  samples will be collected at the rate of 1 per day per nondisposable sampling equipment. 
2Temperature blanks: samples will be collected at a rate of 1 per cooler.  
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5. DATA VALIDATION 

START-3 will validate the radioanalytical data by having each data set reviewed by a 

professional health physicist.  A summary of the data validation and findings will be presented in 

Summary Reports as part of the final report. START-3 will evaluate the following to verify that 

the radioanalytical data are within acceptable QA/QC tolerances: 

 The completeness of the Laboratory Reports, verifying that all required components of 
the report are present and that the samples indicated on the accompanying  
chain-of-custody are addressed in the report. 

 The results of laboratory blank analyses. 

 The results of laboratory control sample (LCS) analyses. 

 Compound identification and quantification accuracy relative to expected isotopic ratios 
for uranium and its decay products. 

 Laboratory precision, through review of the results for blind field duplicates. 

The inorganic analytical data generated by the designated laboratory will be validated using 

EPA-approved data validation procedures in accordance with the EPA CLP National Functional 

Guidelines for Inorganic Data Review (October 2004).  A summary of the data validation 

findings will be presented in Data Validation Summary Reports as part of the final report.  The 

following will be evaluated to verify that the analytical data is within acceptable QA/QC 

tolerances: 

 The completeness of the Laboratory Reports, verifying that all required components of 
the report are present and that the samples indicated on the accompanying chain-of-
custody are addressed in the report. 

 The calibration and tuning records for the laboratory instruments used for the sample 
analyses. 

 The results of internal standards analyses. 

 The results of laboratory blank analyses. 

 The results of laboratory control sample (LCS) analyses. 

 The results of MS/MSD analyses. 

 Compound identification and quantification accuracy. 

 Laboratory precision, by reviewing the results for blind field duplicates. 
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Variances from the QA/QC objectives will be addressed as part of the Data Validation Summary 

Reports.   
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6. QUALITY ASSURANCE 

Quality Assurance (QA) will be conducted in accordance with the WESTON Corporate Quality 

Management Manual, dated March 2004; the WESTON START-3 Quality Management Plan 

and Programmatic Quality Assurance Project Plan, dated July 2009; and EPA Guidance for 

Performing Site Inspections under CERCLA.  Following receipt of the TDD from EPA, a 

Quality Control (QC) officer will be assigned and will monitor work conducted throughout the 

entire project including reviewing interim report deliverables and field audits. The START-3 

PTL will be responsible for QA/QC of the field investigation activities. The designated 

laboratory utilized during the investigation will be responsible for QA/QC related to the 

analytical work. START-3 will also collect samples to verify that laboratory QA/QC is 

consistent with the required standards and to validate the laboratory data received. 

6.1 SAMPLE CUSTODY PROCEDURES 

Because of the evidentiary nature of sample collection, the possession of samples must be 

traceable from the time the samples are collected until they are introduced as evidence in legal 

proceedings.  After sample collection and identification, samples will be maintained under the 

chain-of-custody procedures.  If the sample collected is to be split (laboratory QC), the sample 

will be allocated into similar sample containers.  Sample labels completed with the same 

information as that on the original sample container will be attached to each of the split samples.  

All personnel required to package and ship coolers containing potentially hazardous material will 

be trained accordingly. 

Chain-of-custody forms will be prepared by START-3 utilizing SCRIBE software.  The chain-

of-custody procedures are documented and will be made available to all personnel involved with 

the sampling.  A typical chain-of-custody record will be completed each time a sample or group 

of samples is prepared for shipment to the laboratory.  The record will repeat the information on 

each sample label and will serve as documentation of handling during shipment.  A copy of this 

record will remain with the shipped samples at all times, and another copy will be retained by the 

member of the sampling team who originally relinquished the samples.  At the completion of the 
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project, the data manager will export the SCRIBE chain-of-custody documentation to the 

Analytic Service Tracking System (ANSETS) database. 

Samples relinquished to the participating laboratories will be subject to the following procedures 

for transfer of custody and shipment: 

 The COC record will accompany samples.  When transferring possession of samples, the 
individuals relinquishing and receiving the samples will sign, date, and note the time of 
the sample transfer on the record.  This custody record documents transfer of sample 
custody from the sampler to another person or to the laboratory. 

 Samples will be properly packed for shipment and dispatched to the appropriate laboratory 
for analysis with separate, signed custody records enclosed in each sample box or cooler.  
Sample shipping containers will be custody-sealed for shipment to the laboratory.  The 
preferred procedure includes use of a custody seal wrapped across filament tape that is 
wrapped around the package at least twice.  The custody seal will then be folded over and 
stuck to the seal to ensure that the only access to the package is by cutting the filament 
tape or breaking the seal to unwrap the tape. 

 If sent by common carrier, a bill of lading or airbill will be used.  Bill of lading and airbill 
receipts will be retained in the project file as part of the permanent documentation of 
sample shipping and transfer. 

WESTON SOPs 1101.01 and 1102.01, provided in Appendix C, describe these procedures in 

more detail.   

6.2 PROJECT DOCUMENTATION 

All documents will be completed legibly and in ink and by entry into field logbooks and 

SCRIBE.  Response Manager will be used after direction of the EPA SAM. 

SCRIBE Enterprise is designed to give users the ability to synchronize the SCRIBE field data to 

the Regional Response Center - Environmental Data Management System (RRC-EDMS) Web 

Hub.  This allows analytical data managers and data validators access to data to perform reviews 

from anywhere with an Internet connection.  SCRIBE Enterprise is designed to take the 

analytical data management functionality of the EPA SCRIBE software and make it available for 

multiple users to access on one site.  SCRIBE Enterprise also supports EPA standards such as 

ANSETS and Staged Electronic Data Deliverable (SEDD), and will allow users to connect to the 
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database using the SCRIBE desktop interface, thus providing normal SCRIBE desktop-like 

functionality for multiple users. 

6.2.1 Field Documentation 

The following field documentation will be maintained as described below. 

Field Logbook  

The field logbook is a descriptive notebook detailing site activities and observations so that an 

accurate, factual account of field procedures may be reconstructed.  All entries will be signed by 

the individuals making them. Entries should include, at a minimum, the following: 

 Site name and project number. 
 Names of personnel on-site. 
 Dates and times of all entries. 
 Description of all site activities, including site entry and exit times. 
 Noteworthy events and discussions. 
 Weather conditions. 
 Site observations. 
 Identification and description of samples and locations. 
 Subcontractor information and names of on-site personnel. 
 Dates and times of sample collections and chain-of-custody information. 
 Records of photographs. 
 Site sketches. 
 Calibration results. 

Sample Labels 

Sample labels will be securely affixed to the sample container.  The labels will clearly identify 

the particular sample and include the following information: 

 Site name and project number. 
 Date and time the sample was collected. 
 Sample preservation method. 
 Analysis requested. 
 Sampling location. 
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Chain-of-Custody Record  

A chain-of-custody will be maintained from the time of sample collection until final deposition. 

Every transfer of custody will be noted and signed for, and a copy of the record will be kept by 

each individual who has signed it.   

Custody Seal 

Custody seals demonstrate that a sample container has not been tampered with or opened.  The 

individual who has custody of the samples will sign and date the seal and affix it to the container 

in such a manner that it cannot be opened without breaking the seal. 

Photographic Documentation 

START-3 will take photographs to document site conditions and activities as site work 

progresses.  Initial conditions should be well documented by photographing features that define 

the site-related contamination or special working conditions.  Representative photographs should 

be taken of each type of site activity.  The photographs should show typical operations and 

operating conditions as well as special situations and conditions that may arise during site 

activities.  Site final conditions should also be documented as a record of how the site appeared 

at completion of the work. 

All photographs should be taken with either a film camera or digital camera capable of recording 

the date on the image.  Each photograph will be recorded in the logbook with the location of the 

photographer, direction the photograph was taken, the subject of the photograph, and its 

significance (i.e., why the picture was taken).  

6.2.2 Report Preparation 

At the completion of the project, START-3 will review and validate all laboratory data and 

prepare a draft report of field activities and analytical results for EPA SAM review.  Draft 

deliverable documents will be uploaded to the EPA TeamLink website for EPA SAM review and 

comment. 
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Foreword 
 
The intent of the Contract Laboratory Program (CLP) Guidance for Field Samplers is to replace the CLP Samplers Guide. 
This guidance document is designed to provide users with general information regarding environmental sample collection 
for the United States Environmental Protection Agency’s (USEPA) Contract Laboratory Program (CLP).  This document 
provides minimum CLP requirements, an explanation of the general sampling process sequence of events, and any related 
information.  The appendices contain useful reference information and checklists to aid in planning and documenting 
sampling activities. 

CLP users also are encouraged to review the Introduction to the Contract Laboratory Program document that contains a 
general overview of the CLP, how it works, and how to access the program.  The CLP requires samplers to use the 
functionality provided by the Field Operations Records Management System (FORMS) II Lite™ software, which is the 
preferred means of creating CLP sample documentation.  For guidance in using the software to record and submit sampling 
data, users should reference the FORMS II Lite User’s Guide. 

Both the Introduction to the Contract Laboratory Program and the Contract Laboratory Program Guidance for Field 
Samplers can be downloaded from the CLP Web site at the following address: 

http://www.epa.gov/superfund/programs/clp/guidance.htm 

The FORMS II Lite User’s Guide can be downloaded from the CLP Web site at the following address: 

http://dyncsdao1.fedcsc.com/itg/forms2lite/doc.html 

For more information regarding the CLP or this guide, please contact Elizabeth Holman via email at 
Holman.Elizabeth@epa.gov or via telephone at (703) 603-8761. 

Key Information 

Text in blue and underlined indicates an external 
link to information outside of this document. 
The images below are located throughout the 
document to draw attention to important 
information and each are labeled accordingly: 

Important 

Note 
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Chapter 1 – Introduction to this Guide 

1.0 INTRODUCTION 

1.1 About this Guide 

This document describes the important organizational roles and responsibilities for those who plan and conduct 
environmental sample collection projects for analysis through the Superfund’s Contract Laboratory Program 
(CLP). This chapter introduces the structure and purpose of this document.  Chapter 2, Pre-field Activities, 
addresses pre-field planning activities that the sampling team could complete prior to the actual sampling event. 
Chapter 3, In-field Activities, addresses those activities that need to be completed during the sampling event.  

Appendix A describes the functions within a sampling project which are taken from the Quality Assurance Project 
Plan requirements.  Appendix B and Appendix C contain the sample collection guidelines for Volatile Organic 
Analytes (VOAs) in soil and in water.  Appendix D recommends sampling techniques.  Appendix E contains 
checklists to help the sampler ensure that all necessary steps are completed. 

A project and site-specific Quality Assurance Project Plan (QAPP) providing Regional guidance will 
override guidance given within this document. 

1.2 Overview of the CLP 

The CLP is a national program of commercial laboratories under contract to support the USEPA’s nationwide 
effort to clean up designated hazardous waste sites by supporting its Superfund program.  The Superfund program 
was originally established under the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) of 1980 and presently exists under the Superfund Amendments and Reauthorization Act (SARA) of 
1986. 

The CLP uses state-of-the-art technology to provide users with analytical services.  The program provides data of 
known and documented quality to support USEPA enforcement activities or other user needs.  To achieve this 
goal, the CLP has established strict Quality Control (QC) procedures and detailed documentation requirements. 
Current CLP users include the USEPA Regions, States and Tribal governments, and other Federal agencies. CLP 
users also are encouraged to review the Introduction to the Contract Laboratory Program document that contains 
a general overview of the CLP, how it works, and how to access the program. 

1.2.1 Key Players Within the CLP  

In coordinating Superfund sampling efforts, the Analytical Services Branch (ASB) is supported by the 
Sample Management Office (SMO) contractor, the Regional CLP Project Officers (CLP POs), the 
Regional Sample Control Center Coordinators (RSCCs), and the Regional Site Managers (RSMs), 
including Site Assessment Managers (SAMs), On-scene/On-site Coordinators (OSCs), and Remedial 
Project Managers (RPMs). Samplers may work directly with the RSCC and/or RSM (or equivalent), 
and/or an OSC from the Field Support Section during a sampling event. See Table 1-1 for a brief 
description of the functions performed by key participants (functions may vary by Region). 
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Table 1-1. Participants in the CLP Sampling Process 
Participants  Responsibilities 

Analytical Services Branch USEPA ASB directs the CLP from within the Office of Superfund Remediation and Technology 
Innovation (OSRTI) in the Office of Solid Waste and Emergency Response (OSWER).  ASB 
responsibilities include: 
• Development of the Statements of Work (SOWs) that define required analytical methods 

(including QC, detection/quantitation limits, and holding times) for the analytical services 
procured under the CLP; 

• Development and implementation of policies and budgets for Superfund analytical 
operations; 

• Development of information management policies and products for analytical data; 
• Management of SMO and Quality Assurance Technical Support (QATS) contracts; 
• National administration, evaluation, and management of the CLP; and 
• Direction of CLP Quality Assurance (QA) activities in coordination with overall OSWER 

QA activities. 
To obtain the most current ASB contact list, refer to the following Web site: 

http://www.epa.gov/superfund/programs/clp/contacts.htm#ASB 

CLP Sample Management Office The contractor-operated SMO provides necessary management, operations, and administrative 
support to the CLP. SMO receives Regional analytical requests, coordinates and schedules 
sample analyses, and tracks sample shipments.  SMO also receives and checks data for 
completeness and compliance, processes laboratory invoices, and maintains a repository of 
sampling records and program data. 

CLP Contract Laboratories The contractor-operated laboratories within CLP provide necessary analytical services for the 
isolation, detection, and quantitation of the CLP's target compounds and analytes.  

Regional CLP Project Officer The CLP PO monitors the technical performance of the contract laboratories in each Region.  The 
CLP PO works closely with ASB Program Managers (PMs) to identify and resolve laboratory 
technical issues, and leads laboratory on-site evaluations.  To obtain the most current CLP PO 
contact list, refer to the following Web site: 

http://www.epa.gov/superfund/programs/clp/polist.htm 

Regional Sample Control Center 
Coordinator 

In most Regions, the RSCC coordinates sampling efforts and serves as the central point-of-contact 
for sampling questions and problems. The RSCC works with SMO to schedule sample shipments 
to laboratories.  In addition, the RSCC’s activities may include: informing SMO of sample 
shipment, cancellations, special instructions, and sampling issues.  To obtain the most current 
RSCC contact list, refer to the following Web site: 

http://www.epa.gov/superfund/programs/clp/rscclist.htm 

Regional Site Manager The RSM Coordinates the development of acceptance or performance criteria and oversees 
project-specific contractors, state officials, or private parties conducting site sampling efforts. 
The RSM could be the SAM, the OSC, or the Remedial Project Manager (RPM). 

Field Support Section The Field Support Section consists of personnel such as the OSC, SAM, and RPM.  In most 
Regions, the Field Support Section develops Standard Operating Procedures (SOPs) for field 
sampling and related procedures, and assists sampling teams in following those SOPs.  The 
sampling team determines what type(s) of CLP services will be required for a particular sampling 
event. The Field Support Section reviews Sampling Analysis Plans (SAPs) prepared by sampling 
teams and oversees sampling teams in the field.  The Field Support Section may also prepare their 
own SAPs, perform sampling activities in the field, and analyze and report the results of their 
sampling events to the RSM. 
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1.3 Overview of the Sampling Process 
Once USEPA has determined that physical, chemical, and/or 
 
biological testing of a site is necessary, samples of material from the 
 

At–a-Glance:site area must be collected.  The type of material that must be Overview of the Sampling Process collected and the analytical method to be used depends upon the 
physical location of the site, detection level(s), site history (previous 3 Procedures must be consistent. 
sampling), and known or unknown conditions and contaminants. 3 Analytical data must be accurate and 
The sampling process includes carefully planned and consistently defensible. 
applied procedures that produce accurate and legally defensible data. 3 Procedures must meet minimum 
The sampling team should consider the procedures and plans requirements. 
presented in this guide as minimum sampling process guidelines to 
maintain sample integrity and identity.  Samples should be collected according to the approved project and site-
specific QAPP and SAP. This document does not define specific sampling procedures because specific sampling 
protocols depend on individual site conditions, Regional requirements, and acceptance and performance criteria. 
Since Regions may have their own specific requirements for individual sampling programs, they are responsible 
for generating Region-specific sampling SOPs.   

1.3.1 Procedures Must be Consistent 

The purpose of sampling is to collect representative portions from a suspected contaminated site.  Sample 
collection is critical to determining the presence, type, concentration, and extent of environmental 
contamination by hazardous substances, thus it is a crucial part of every sampling and environmental 
testing effort.  Sampling procedures must be consistently written and followed to mitigate risk of error 
and the expense of re-sampling. 

Failure to follow proper sampling and shipping procedures could result in samples that are contaminated, 
broken, mislabeled, lost during shipping, or unusable because of a missed holding time.  If procedures are 
inconsistently or improperly followed, any resultant analytical data may be inaccurate and may not be 
defensible in a court of law. 

If re-sampling is needed due to improper sampling, the sampling team may incur the cost. 

1.3.2 Analytical Data Must be Accurate and Defensible 

The data gathered during sampling activities helps to accurately characterize contaminated waste sites so 
that the impact on human health and the environment can be properly evaluated.  Acquiring accurate and 
defensible data that will be accepted in a court of law is the CLP’s primary objective; therefore, the 
sampler must collect samples according to strict sampling procedures, plans, and guidelines.  USEPA and 
many other Federal agencies use data resulting from analytical testing of soil/sediment/aqueous samples 
to: 

• Determine if a site is contaminated with organic and/or inorganic compounds; 
• Identify pollution sources and Potentially Responsible Parties (PRPs); 
• Validate remedial design methodologies; 
• Assess response and remedial priorities; 
• Assess risk to human health and the environment; 
• Determine appropriate cleanup actions; and 
• Determine cleanup achievements. 
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1.3.3 Sampling Procedures and Guidelines Must Meet Minimum Requirements 

It is imperative that samplers be aware of the minimum CLP and Regional requirements that directly 
impact and define how a sampling event will take place.  It is important to note that the procedures and 
guidelines set forth in this document are considered minimum CLP requirements.  Samplers should 
reference the following sections within this document that specifically address important requirements 
that must be met for a successful sampling event: 

•	 Section 1.4.1 CLP Documentation Requirements; 
•	 Section 2.4.1 Request Scheduling of Analysis, SMO-assigned Case Numbers, CLP Sample Numbers, 

and Laboratory Contact Information; 
•	 Section 2.7 Comply with Transportation and Shipping Requirements; 
•	 Section 2.8 Provide Shipment Notification; 
•	 Section 3.1 Collect Samples; and 
•	 Section 3.2 Complete Documentation. 

1.4 Overview of Sampling Documentation Requirements 

The sampler must properly document samples collected for 
analysis in order to uniquely identify each sample and ensure At–a-Glance:adequate chain-of-custody procedures.  When collecting Overview of the Sampling Document 
samples, the sampler should always keep in mind that any Requirements 
samples collected may be used in future litigation.  This is 
especially important when samples are from privately owned 3 Must use FORMS II Lite to create sample 

property.  If sampling on privately owned property, samplers documentation. Analytical data must be 
accurate and defensible. should also provide the property owner with a receipt for 

samples collected and removed from that owner’s property. 3 CLP documentation requirements: 

Samplers may also be required by a Region to use a sample - CLP Sample Number 
label, sample tag, or field operations records documenting - SMO-assigned Case Number 
information such as daily activities, equipment and materials - Traffic Report/Chain of Custody 
used, personnel involved, site security, etc.  These types of (TR/COC) Record 
documentation help ensure proper sample identification and - Sample Labels 
provide additional chain-of-custody records. - Sample Tags 

The documentation required by a Region for a sampling event is - Custody Seals 

outlined in project plans such as the QAPP, SAP, and Field - Field Operation Records 

Sampling Plan (FSP). 

Under no circumstances should the site name appear on any documentation that is sent to the laboratory 
(for the CLP). 

1.4.1 CLP Documentation Requirements 

Samplers must: 

1)	 Record the CLP Sample Number on each sample bottle; 
2)	 Complete the Traffic Report/Chain of Custody (TR/COC) Record using the FORMS II Lite software, 

making sure to indicate on the TR/COC Record if the samples require the use of a Modified 
Analysis;  

3) Complete and attach sample labels; 
 
4) Complete and attach sample tags to meet Regional requirements; 
 
5) Complete and attach custody seals to meet Regional requirements; and
 
6) Complete field operations records, as necessary. 
 

Please contact your RSCC (see Table 1-1) for information regarding CLP Sample Numbers, SMO-
 
assigned Case Numbers, TR/COC Records, and chain-of-custody seals for sampling events. 
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For information regarding using FORMS II Lite to create and complete a TR/COC Record, refer to the 
following Web site:  

http://www.epa.gov/superfund/programs/clp/f2lite.htm 

1.4.1.1 CLP Sample Number 
A CLP Sample Number is unique per sampling location and is used to identify and track 
samples throughout the sampling and analytical processes and is recorded on many types of 
sampling documentation (e.g., TR/COC Records, sample labels, and sample tags).  CLP 
Sample Numbers are provided to samplers by their RSCC or SMO. 

Samplers must contact their RSCC (or their designee) to obtain CLP Sample Numbers for 
their sampling event.  Samplers must correctly assign the CLP Sample Numbers to the 
appropriate sample bottle or container.  Please refer to Section 3.2.1 for more detailed 
information regarding the use of CLP Sample Numbers. 

If the sampler has any questions regarding the assignment of CLP Sample Numbers, 
they should contact their RSCC. 

1.4.1.2 SMO-assigned Case Number 
SMO-assigned Case Numbers are used to track groups of samples throughout the sampling 
and analytical processes and are recorded on many types of sampling documentation (e.g., 
TR/COC Records, sample labels, and sample tags).  Samplers must correctly assign the SMO-
assigned Case Number to the appropriate sample bottle or container.  To obtain a SMO-
assigned Case Number, samplers must contact their RSCC (or their designee).  

1.4.1.3 Laboratory Assignment 
Samplers are responsible for shipping samples to the appropriate SMO-assigned laboratory for 
analysis. Samplers must contact their RSCC (or their designee) to obtain their laboratory 
assignment or they may be provided by SMO. 

1.4.1.4 TR/COC Record 
The TR/COC Record is used as physical evidence of sample custody and functions as a 
permanent record of each sample collected.  

Per CLP documentation requirements, each cooler must contain a TR/COC Record that lists 
all the samples contained therein. 

In an effort to automate sample documentation in the field, ASB has developed a stand-alone, 
Windows-based software application that samplers can use to automatically create and 
generate sample documentation.  The FORMS II Lite software allows users to enter 
information prior to and during sampling events.  It allows users to multi-task and 
electronically create, edit, and print documentation associated with sampling activities.  Users 
can customize data entry screens throughout the entire documentation process.  Users can also 
customize the format and content of sample labels based on specific requirements. 

The program simplifies and accelerates the tedious manual sample documentation process by 
reducing the generation of handwritten documents by almost 70%.  The FORMS II Lite 
software enables samplers to: 

•	 Increment CLP Sample Numbers or manually assign their own unique, project-specific 
non-CLP Sample Numbers; 

•	 Input the SMO-assigned Case Number into the appropriate field; 
•	 Create sample labels, sample tags, TR/COC Records, Sample Weight forms, and receipts 

for samples taken from a site; 
•	 Track samples from the field to the laboratory; 
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•	 Electronically capture sample information into databases; and  
•	 Export electronic data as a database File (.dbf), Text (.txt), or eXtensible Markup 

Language (.xml) file. 

USEPA requires samplers to use the FORMS II Lite software for all CLP sampling efforts. 
For assistance with obtaining or using the FORMS II Lite software, please contact the 
FORMS II Lite Help Desk at 703-818-4200 from 9:00 AM - 5:00 PM Eastern Time (ET).  For 
additional information regarding FORMS II Lite use and training, please refer to the following 
Web site: 

http://www.epa.gov/superfund/programs/clp/f2lite.htm 

1.4.1.5 Chain-of-Custody Seals 
A chain-of-custody seal is any adhesive label or tape that can be used to seal a sample bottle, 
container, plastic bag, or shipping cooler such that if it is opened or tampered with, the seal 
will be broken.  Custody seals must be placed on each sample bottle, container, or bag (as 
appropriate) and each shipping cooler or container.  The custody seal is an excellent means of 
maintaining a record of chain-of-custody, as well as guarding against possible sample 
contamination or tampering during shipping. 

1.4.1.6 Sample Labels 
A sample label is a sticker attached to a sample bottle or container that contains a sample. 
Sample labels are affixed to each sample container as samples are collected in the field or 
affixed prior to going in the field.  A sample label must contain, at a minimum, a CLP Sample 
Number so that they can be associated with, and listed on, the associated TR/COC Record. 
The sample label may also include the required analysis/fraction and preservative used (to 
eliminate confusion at the laboratory).  Samplers should refer to their project plans for Region-
specific sample label requirements. 

1.4.1.7 Sample Tags 
A sample tag identifies a sample bottle or container that contains a sample.  The tag also 
provides specific analytical direction and proof that a sample existed.  To support the use of 
sample data in potential enforcement actions, samples with other than in situ measurements 
(e.g., pH, temperature, conductivity) can be identified with a sample tag. A CLP Sample 
Number and SMO-assigned Case Number must be recorded on a sample tag to indicate that 
the sample container comprises the whole sample in the case where there is just one container 
of sample, or part of the indicated sample in the case of multiple containers of sample. 
Samplers should refer to their project plans for Region-specific sample tag requirements. 

1.4.1.8 Field Operation Records 
Samplers should maintain complete, accurate, and legible field operations records as they 
perform a sampling activity.  The following records are included: Field Logbooks; Corrective 
Action Reports; Sampling Trip Reports; supplemental standardized forms; logs; and records 
such as maps or photographs that document each step of the work performed in the field. 
Samplers should refer to their project plans for Region-specific field operations record 
requirements.  These records are very important tools because they are considered part of the 
official project file when legal issues arise. 

1.4.1.9 Weight Logs 
A sample weight log identifies the tared, sample and final weights per bottle for VOA 
samples.  In order to support Method 5035 for VOAs, samplers should enter tared and final 
weights per bottle in the CLP Sample Weight Log. 

FINAL July 2007 6 

http://www.epa.gov/superfund/programs/clp/f2lite.htm


Chapter 2 – Pre-field Activities 

2.0 PRE-FIELD ACTIVITIES 
This chapter provides instructions for completing the suggested pre-
 
field activities that samplers could complete prior to performing At-a-Glance: 
 

Pre-field Activities sampling activities.  These important pre-field activities will save
 
time and help the sampler to better prepare for the sampling event. 3 Prepare for and communicate during a
 

Samplers should be aware of issues routinely arise during the sampling event. 
 
sampling process so that samplers can avoid making the same 3 Review project plans containing Regional 
 
mistakes or having the same problems that could adversely affect requirements. 
 
their sampling event.  Samplers are also expected to review all 3 Plan to meet documentation requirements. 
 
pertinent project plans and meet both CLP and Regional 3 Obtain any necessary permits, licenses, 
 
requirements that directly impact the structure and purpose of a and clearances. 
 
sampling event. 	 3 Identify and obtain sampling materials. 

3 Comply with transportation and shipping 
The project plans provide information such as the types and numbers requirements.
 
of samples to be collected, the analytical methods to be used based 3 Provide shipment notification.

on the desired level of quantitation, and the necessary equipment and 

3 Perform Readiness Review/Run-through.
supplies.  The plans also describe the sampling method which may 
 
require different specific sample volumes/masses, containers,
 
preservation, shipping, and handling to maintain the integrity of the samples without degradation or contamination.
 

In addition to reviewing project plans, samplers should determine if the sampling site is privately or publicly
 
owned and obtain the necessary permission to access the sampling site.  If the site is privately owned, samplers
 
should make sure to have receipts for available samples to provide to the owner for all samples collected and 
 
removed from their property.  Samplers must also prepare to identify and obtain sampling materials, prepare to
 
meet documentation requirements by obtaining and learning to use the required software, comply with
 
transportation and shipping requirements, and perform a readiness review/dry run of the sampling process. 
 

2.1 Prepare for a Sampling Event 

Samplers must prepare to meet CLP and Regional requirements for a sampling event, appropriately use the CLP 
Sample Number and SMO-assigned Case Number, complete the TR/COC Record using the FORMS II Lite 
software, and complete and attach the custody seal(s).  It is very important that the sampler include the correct 
CLP Sample Number on each sample.  It is also imperative that the TR/COC Record be accurately completed and 
submitted with the sample(s).  Finally, the sampler must accurately and legibly complete and attach a custody seal 
to each sample container, or plastic sample bag (as appropriate), and each shipping cooler or container. 

However, meeting the sampling requirements requires more than just the proper application of a CLP Sample 
Number on each sample, completion of the TR/COC Record, and use of a custody seal.  The actual collection of 
samples, packaging, and shipping of those samples are equally important to a successful sampling event. 

For example, if a sampler collects an insufficient volume of a sample, the laboratory may not be able to perform 
the requested analysis.  Insufficient sample volumes may also result in a laboratory being unable to perform 
laboratory quality control, such as Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Duplicate sample 
analysis.  Additionally, if the laboratory receives a sample that is either unpreserved or the sample pH is outside of 
the required range, the sample cannot be properly analyzed. 

Unfortunately, improper shipping and labeling processes and procedures often result in: 

•	 Samples being shipped to the wrong laboratory;  
•	 Broken or empty samples being received at the laboratory; and  
•	 Custody seals or sealant tape that is missing or broken on sample bottles, containers, plastic bags, or shipping 

coolers shipped to the laboratories. 

The importance of completing the paperwork associated with a sampling event cannot be overemphasized. 
Samplers must make a conscientious effort to accurately complete the TR/COC Record since this is the main 
document used to derive vital information about a particular sample.  The person completing a TR/COC Record 
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must be careful to avoid errors such as the appropriate sample(s) not being listed, or the wrong samples being 
listed.  In an effort to eliminate such errors and the confusion that can be associated with handwritten TR/COC 
Records, samplers must use the FORMS II Lite software to complete the TR/COC Record and other associated 
sampling documentation.  

It is extremely important that QC samples, including field sample duplicates, field samples for Matrix Spike and 
Matrix Spike Duplicate analyses, and Proficiency Testing (PT) samples, also known as Performance Evaluation 
(PE) samples, be designated and labeled per Regional guidance by samplers in the field.  Mislabeling of QC 
samples can result in improper and/or inaccurate analysis of a sample at the laboratory. 

2.2 Communicate During a Sampling Event 
Communication is a key element in planning, administrating, and conducting a sampling event.  It is extremely 
important that all parties involved in a sampling event be in contact throughout the sampling process.  The 
procedures and recommendations outlined in this guide are based on more than 20 years of experience.  It has been 
demonstrated that approximately 50% of all sampling efforts have been negatively affected by incorrect sampling 
procedures and poor communication among participants. 

The key elements of communication for a sampling event include the relationship between the RSCC, SMO, the 
samplers in the field, and the laboratories who will be accepting the samples.  For instance, the samplers must 
contact the RSCC to start the process for setting up a sampling event.  The RSCC will in turn contact SMO who 
will schedule the sampling event, establish laboratory availability, and arrange for the laboratory to accept 
projected samples.  SMO will then communicate the laboratory assignment to the Region and possibly the 
sampler. 

The sampler should contact the RSCC (per Regional guidelines) and allow enough time for the RSCC to 
contact SMO at least a week prior to the sampling event. 

SMO provides SMO-assigned Case and CLP Sample Numbers in time for the sampling event.  SMO also 
schedules a laboratory and makes sure the laboratory will not have any capacity problems.  Communication is also 
important because if there is a change in the sampling event due to a cancellation or an increase or decrease in the 
number of samples that will be sent to the laboratory, the sampler can contact the RSCC who can work with SMO 
to remedy potential capacity, availability, or overbooking problems. 

2.3 Review Project Plans Containing Regional Requirements 
In addition to meeting CLP requirements, the sample collection process must fulfill numerous Regional 
requirements.  These requirements are determined by a variety of factors that affect how samples should be 
collected for an individual sampling event.  These factors include:  

• The type of samples being collected (organic/inorganic, water, soil/sediment, etc.);  
• The method by which the samples will be analyzed;  
• The acceptance or performance criteria (i.e., Data Quality Objectives [DQOs]); and 
• The type of data needed. 

The QAPP for each sampling project is written to meet requirements outlined in the documents EPA Requirements 
for Quality Assurance Project Plans (QA/R-5), EPA Guidance on Quality Assurance Project Plans (G-5), and 
Regional QAPP preparation documents.  The QAPP is prepared in advance of field activities and is used by 
samplers to develop any subsequent plans such as the Sampling SAP or the FSP.  Samplers should review the 
QAPP and any subsequent project plans for information outlining the basic components of a sampling activity. 
QAPP and project plans should be finalized and approved by appropriate Regional QA personnel, the OSC, SAM, 
or the RPM before providing them to the sampling team. This should be done prior to the start of field activities. 
Appendix A explains the functions within a sampling project (as these functions relate to a sampling event) and 
the elements of that function as described in a typical QAPP.  Copies of all project plans and relevant SOPs should 
be maintained in the field for the duration of the sampling project. 
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2.4 	 Plan to Meet Documentation Requirements 
Sampling events require a variety of accurate and complete 
documentation.  Samplers should review their project plans At-a-Glance: 
to determine the types of documentation that must be Plan to meet documentation requirements. 
completed for a sampling project and to ensure that the 
appropriate documentation will be on-hand in the field.  The 3 Request SMO-assigned Case and CLP Sample 

CLP documentation requirements include the CLP Sample Numbers. 

Number, the SMO-assigned Case Number, the TR/COC 3 Prepare sample cooler return documentation. 

Record, sample labels, sample tags,  custody seals, and field 3 Prepare to use the FORMS II Lite software. 
operations records (as necessary).  Samplers need to request 
SMO-assigned Case and CLP Sample Numbers for each 
sampling event prior to starting field activities.  Samplers also need to make sure that the correct TR/COC Records 
(Organic TR/COC Record for organic analysis or Inorganic TR/COC Record for inorganic analysis) are being 
used within the FORMS II Lite software.  Finally, samplers should be prepared to complete the appropriate 
shipping cooler return documentation. 

Since samplers are required to use the FORMS II Lite software to prepare and submit sampling project 
documentation and maintain sample chain-of-custody, software users must be familiar with all emergency back up 
procedures that should be followed in the event of a system failure.  Samplers must have access to FORMS II Lite-
generated TR/COC Records at sampling events.  If problems are experienced while using the FORMS II Lite 
software, please contact the FORMS II Lite Help Desk at 703-818-4200 from 9:00 AM - 5:00 PM ET. 

In the event of a system crash, samplers must have backup hardcopies of FORMS II Lite TR/COC Records.  For 
information regarding emergency backup procedures, please refer to the following Web site: 

http://www.epa.gov/superfund/programs/clp/trcoc.htm 

2.4.1 		Request Scheduling of Analysis, SMO-assigned Case Numbers, CLP 
Sample Numbers, and Laboratory Contact Information 

SMO-assigned Case Numbers are assigned based on a request for CLP Routine Analytical Services 
(RAS), which is processed though the RSCC (or his/her designee).  The sampler must request the RSCC 
to schedule CLP RAS analysis.  The CLP does have the capacity to schedule sampling on an emergency 
basis, however the sampler must contact the RSCC (or his/her designee) to obtain details regarding how 
to handle such a situation. When scheduling a sampling event that will last for more than one week, it is 
recommended that the sampler contact the RSCC (or his/her designee) on a weekly basis to provide 
updates.  This contact between the sampler, the RSCC (or his/her designee), and SMO is very important 
because it will ensure better availability of laboratory capacity. 

In addition to SMO-assigned Case and CLP Sample Numbers, samplers should make sure to  have  
accurate laboratory contact information, such as: 

• Laboratory name; 
• Laboratory address; 
• Contact name; and 
• Laboratory phone number. 

This information is used for both TR/COC Records and chain-of-custody documentation and shipping 
paperwork such as address labels and airbills. 

The SMO-assigned Case Number is used to track groups of samples throughout the sampling and 
analytical processes.  Samplers must correctly indicate the assigned Case Number on the appropriate 
sample bottle or container. 

The RSCC (or his/her designee) provides the CLP Case Numbers and Sample Numbers for 
each sampling event to samplers.  Once the CLP Sample Numbers have been provided to the 
sampler, the sampler can use FORMS II Lite to print them onto sample labels.  

The following characters are not to be used in generating CLP Sample Numbers and should never appear 
on any paperwork submitted to the laboratory: I, O, U, and V. 
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A CLP Sample Number is defined as a number that is unique per sampling location and identifies each 
CLP sample (see Section 1.4.1.1).  Since samples must be identified per analytical program (either 
organic or inorganic), there are two types of TR/COC Records and two letter codes to denote organic vs. 
inorganic analysis.   

A CLP sample is defined as one discrete portion of material to be analyzed that is contained at one 
concentration level, from one station location for each individual or set of analytical fractions -- provided 
the fractions are all requested for the same CLP analytical service (i.e., organic or inorganic), and 
identified by a unique Sample Number. 

When samples are collected from several station locations to form a composite sample, the 
composite sample should be assigned either a number from one of the station locations used 
during collection, or a unique number that represents the composite sample for tracking 
purposes.  The numbering scheme used internally at a sampling event for identifying 
composite samples should also be documented appropriately (e.g., in the field logs). 

Organic CLP Sample Numbers begin with the Regional letter code, followed by four letters and/or 
numbers.  Inorganic CLP Sample Numbers begin with “M”, followed by the Regional letter code and 
then four letters and/or numbers.  See Table 2-1 for Region and letter codes for each sample type (i.e., 
organic or inorganic). 

Table 2-1. CLP Sample Number Letter Codes 

Region Letter Code 
Organic Inorganic 

1 A MA 
2 B MB 
3 C MC 
4 D MD 
5 E ME 
6 F MF 
7 G MG 
8 H MH 
9 Y MY 

10 J MJ 

According to CLP guidelines, each individual inorganic water sample may be analyzed for total metals or 
dissolved metals, but not both.  Therefore, water samples collected for total metal and dissolved metal 
analyses from the same sampling location must be assigned separate (unique) CLP Sample Numbers. A 
sampler can use the same CLP Sample Number for an inorganic soil or water sample collected for total 
metals, mercury and cyanide analyses. 

Organic soil and water samples may be collected for analysis under the SOM01 SOW to detect: 

• Aroclors; 
• Semivolatile Organic Analytes (SVOAs);  
• Pesticides;  
• Volatile Organic Analytes (VOAs); and/or 
• Trace Volatile Analytes 

Inorganic soil  and water s amples may be collected for analysis for cyanide, and for metals using 
Inductively Coupled Plasma-Atomic Emission Spectroscopy (ICP-AES) and Cold Vapor Atomic 
Absorption (CVAA), under the ILM05.X SOW. 

Inorganic w ater onl y s amples may be collected for analysis for cyanide, and for metals using 
Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) and CVAA, under the ILM05 SOW. 

2.4.2 Prepare Sample Cooler Return Documentation  

CLP laboratories must routinely return sample shipping coolers to the appropriate sampling office within 
14 calendar days following receipt of shipment from the sampler.  For sample coolers to be returned, the 
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sampler must complete the appropriate cooler documentation and work with Regions and government 
agencies to provide a cost-effective mechanism for laboratories to return the empty coolers to the 
appropriate sampling office.  The sampling cooler return documentation can be prepared in advance and 
provided to samplers before field activities begin. The sam pler ( not the CLP laboratory) is 
responsible for paying for return of the cooler and should also include shipping airbills bearing the 
sampler’s account number, as well as a return address to allow for cooler return. 

To maintain consistency among cooler transportation programs, samplers should:  

•	 Minimize the use of multiple transportation carriers to avoid confusion; 
•	 Use multiple-copy labels so the laboratory and the sampling team can each retain a copy for their 

records; 
•	 Prepare labels in advance so that the laboratory can simply affix a completed shipping label on the 

cooler; 
•	 Include third-party billing information (i.e., their shipping account number) on labels so the 

laboratory will not be billed by the transportation carrier;  
•	 Confirm that the laboratory knows which transportation carrier to use; and 
•	 Include the SMO-assigned Case Number on return information. 

2.5 		 Obtain Municipal Permits, Licenses, 
and Clearances At-a-Glance: 

Obtain permits, licenses, and clearances. 

Before starting a sampling event, samplers must make sure to 3 Request access to County, State, Tribal, 
obtain the proper municipal permits, accesses to the property, military, and/or Federal property. 
and any government clearances, if required.  The sampler must 3 Contact private property owner(s). 
also contact any appropriate utility companies to ascertain where 3 Contact utility companies. 
any underground pipes, cables, etc., may be located. 

2.5.1 	 Request Access to County, State, Tribal, Military, and/or Federal Property 

Proper access to perform sampling activities is important not only for legal reasons, but also to eliminate 
delays in work and possible refusal to allow sampling to take place.  It is crucial that the appropriate 
permits, licenses, and clearances be secured to obtain access for sampling activities that will be performed 
on County, State, Tribal, military, and/or Federal property.  The sampler must contact the appropriate 
government offices or personnel well in advance to determine what kinds of approval are required.  Pre-
approval may be required for specific types of sample collection such as drilling or excavation.  For 
example, drilling on a military base requires pre-approval.  Base security may require clearances for all 
members of the sampling team, including subcontractors.  This process may take two or more days. 

If arrangements are not made in advance, the team may not be allowed to enter the site until their 
clearances are processed and the team has been approved to drill.  As a result, the sampling schedule is 
delayed, costing extra time and money. 

2.5.2 	 Contact Private Property Owners 

The sampler must obtain written permission from the private property owner(s) before sampling on their 
property, even if verbal permission has been granted.  It is recommended that samplers obtain verbal 
permission prior to their arrival at the sampling location, but written permission can be obtained on the 
day of sampling.  If a property owner refuses to grant access to their property, it may be necessary for 
sampling participants to contact the appropriate authorities for assistance. 

2.5.3 	 Contact Utility Companies  

The sampler should contact local utility companies (e.g., power, phone, gas, cable, sanitation, etc.) at 
least one week prior to the sampling event to have underground cables, lines, and pipes flagged and 
marked.  This is required by law.  A national one-call directory can be found at: 

http://www.digsafely.com/contacts.htm. 
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This will eliminate potential safety hazards and service disruption.  For example, soil sampling in a 
residential area may require digging below the soil’s surface.  It is very important to know where utility 
lines and pipes are located so that samplers do not hit live electrical wires or rupture gas lines.  Samplers 
should follow Regional or other appropriate program procedures for the procurement of such services. 
The utility service(s) disruption dates should be confirmed at least two days prior to sampling activities. 

Pre-payment of survey fees to local utility companies may be required. 

2.6 	 Identify and Obtain Sampling Materials At-a-Glance: 
Identify and obtain sampling materials. 

Samplers must make sure to be prepared for a sampling project 
3	 Procure appropriate equipment and with the appropriate sampling materials (equipment, supplies, supplies.
sample containers, packing materials, and shipping materials).  The
 

equipment and supplies must be properly cleaned, calibrated, and 3 Procure sample containers. 
 

tested as necessary to meet the needs of the sampling project. 3 Procure shipping supplies. 
 

2.6.1 Procure Appropriate Equipment and Supplies 

Each sampling event requires the procurement of equipment and materials to collect, document, identify, 
pack, and ship samples.  The proper field sampling equipment is vital to a successful sample collection. 
Regional or other samplers should obtain, and arrange in advance, all of the equipment and supplies 
required for each sampling event.  Samplers should review the project plans to verify that the proper 
equipment is being used for sample collection. 

At a minimum, the following materials are generally required during a sampling event: 

•	 Sample storage containers; 
•	 Packing material; 
•	 Sample containers; 
•	 Shipping containers; 
•	 Access to the FORMS II Lite software for creating sample labels, stickers, tags, and TR/COC 

Records; 
•	 Custody seals; and 
•	 Sampling equipment such as bowls, augers, pumps, etc. 

Sampling events may also require specific items such as: 

•	 Cooler temperature blanks; 
•	 Trip blanks for VOA analysis; 
•	 Preservation supplies (e.g., ice or acid); and 
•	 Specially prepared sample vials (e.g., for SW-846 Method 5035A). 

2.6.2 Procure Sample Containers 

The analytical protocol(s) to be used for sample analysis often requires the use of a particular type of 
sample container.  The type of container also may depend on the sample matrix and analysis.  It is 
recommended that samplers use borosilicate glass containers, which are inert to most materials, when 
sampling for pesticides and/or other organics.  Conventional polyethylene is recommended when 
sampling for metals because of the lower cost and absorption rate of metal ions.   

Using the wrong container may result in breakage, gathering of an insufficient volume needed to perform 
sample analysis, or the container material may interfere with the analysis.  Therefore, samplers should 
identify and use the correct sample containers for each sampling event. 

Containers procured for a sampling event are usually pre-cleaned and shipped ready-for-use from the 
manufacturer to the sampling site.  Regardless of the type of container used, samplers must ensure that 
the containers have been analyzed or certified clean to levels below concern for the project.  These 
containers must meet the USEPA container type specifications listed in Table 2-2. 
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Table 2-2. Container Type Specifications 

Reference 
Number Container Type 

Specifications 

Closure Septum 

1 40 mL amber glass vial, 24 mm 
neck finish. 

Polypropylene or phenolic, open-top screw-cap, 
15 cm opening, 24-400 size. 

24 mm disc of 0.005 in. 
Polytetrafluoroethylene (PTFE) 
bonded to 0.120 in. silicone for 
total a thickness of 0.125 in. 

2 1 L high density polyethylene, 
cylinder-round bottle, 28 mm 
neck finish. 

Polyethylene cap, ribbed, 28-410 size; F217 
polyethylene liner. 

N/A 

3 8 oz short, wide mouth, 
straight-sided, glass jar, 70 mm 
neck finish. 

Polypropylene or phenolic cap, 70-400 size; 
0.015 in. PTFE liner. 

N/A 

4 4 oz (120 mL) tall, wide mouth, 
straight-sided, glass jar, 48 mm 
neck finish. 

Polypropylene or phenolic cap, 48-400 size; 
0.015 in. PTFE liner. 

N/A 

5 1 L amber round glass bottle, 
33 mm pour-out neck finish. 

Polypropylene or phenolic cap, 33-430 size; 
0.015 in. PTFE liner. 

N/A 

6 500 mL high density 
polyethylene, cylinder-round 
bottle, 28 mm neck finish. 

Polypropylene cap, ribbed, 28-410 size; F217 
polyethylene liner. 

N/A 

7 Coring tool used as a transport 
device (e.g., 5 g Sampler). 

Has built-in closing mechanism. N/A 

8 250 mL high density 
polyethylene, cylinder-round 
bottle, 28 mm neck finish. 

N/A 

The information contained in this table is also cross-referenced in the sample collection parameters 
discussed in Chapter 3.  The container Reference Numbers are used in Tables 3-2 and 3-3 under the 
Containers column.  For example, samples collected for low-level soil VOA analysis using SW-846 
Method 5035A may require the sampler to use pre-prepared, tared closed-system purge-and-trap vials 
with a preservative (refer to Appendix B). 

Have extra containers readily available for each sampling event in case of breakage, loss, or 
contamination. 

2.6.3 Procure Shipping Supplies 

Samples should be correctly packaged into the appropriate shipping containers to reduce the risk of 
breakage or leakage, and the shipping containers should be appropriately prepared for shipment.  Before 
heading into the field, samplers should refer to the appropriate project plans to determine the types of 
samples that will be taken during the sampling project so that samplers will have the proper packaging 
materials at the site for all pertinent samples container types and sample matrices.  Samplers should also 
make sure to obtain the appropriate shipping paperwork (e.g., shipping forms required by the delivery 
service). 

2.7 Comply with Transportation and Shipping Requirements 
Samplers are expected to review the applicable project plans to be aware of all State, Federal, Department of 
Transportation (DOT), and International Air Transport Association (IATA) regulations governing environmental 
and hazardous sample packaging.  The person who ships the samples is responsible for being in compliance with 
applicable packaging, labeling, and shipping requirements. 
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Samplers should request and receive sample permits for outside the continental United States, prior to 
shipping. 

Additional information can be obtained on Hazardous Materials Safety Program regulations from the DOT’s 
Research and Special Programs Administration.  Federal transportation regulations can be found in 49-CFR Parts 
100-185, are available on the Internet at:  

http://www.myregs.com/dotrspa/ 

2.8 Provide Shipment Notification 
Some Regions may require that samplers notify their RSCC (or his/her designee) when samples are shipped. 
Some Regions allow samplers to contact SMO directly to provide shipment notification.  It is recommended that 
samplers contact the RSCC of sample origin to verify if such notification is necessary.  If samplers are shipping 
samples after 5:00 PM ET, samplers must notify the RSCC (or designee) or SMO by 8:00 AM ET on the 
following business day. 

For Saturday delivery at the laboratory, samplers MUST contact the RSCC (or designee) or SMO so that 
SMO will receive the delivery information by 3:00 PM ET on the Friday prior to delivery. 

2.9 Perform Readiness Review/Dry Run 
A readiness review/dry run is a test run of the proposed sampling event.  This is a recommended practice since it 
gives samplers a chance to check all plans, documentation software (i.e., FORMS II Lite), and equipment lists for 
accuracy and completeness prior to sampling activities.  It also provides an opportunity to consult with sampling 
team members to make sure all the elements are in place and everyone understands their tasking before actually 
going out to the field.  Sampling project managers should provide the test or dry run dates and schedules to 
samplers so that samplers can prepare accordingly. 
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3.0 IN-FIELD ACTIVITIES 
This chapter addresses the in-field activities a sampler will focus on during a 
 
sampling event such as: determining the type of samples to be collected;
 
collecting the samples; meeting volume, preservation, and holding time
 
requirements; completing documentation; and packing and shipping samples. 
 

When performing a sampling event, the sampler is expected to follow
 
prescribed sampling techniques.  The sampler should also be aware of any
 
special sampling considerations, contamination issues, and sample 
compositing and mixing methods that could affect their sampling efforts.
 
Please refer to Appendix D for more detailed information. 
 

At-a-Glance: 
In-field Activities 

3 Collecting samples 
3 Completing documentation 
3 Sampling considerations 


 3 Procuring shipping supplies 

Appropriate Regional guidance and procedures should be consulted for detailed sample collection, 
preservation, handling and storing, equipment decontamination, and QA/QC procedures. 

3.1 Collect Samples 

CLP RAS are generally used to analyze samples from Superfund sites.  The matrices can be water, soil,  or  
sediment.  In some instances, a mixed-matrix sample may be collected which contains either a supernate (for a 
sediment/soil sample) or a precipitate (for a water sample).  In this event, samplers should consult their 
management plans and/or discuss the required procedures with the RSM or their designee. 

A CLP sample consists of all sample aliquots (portions): 

• for each individual or set of analytical fractions; 
• from one station location; 
• for one sample matrix;  
• at one concentration level;  
• for one laboratory; and 
• for one analytical program; 

provided that the fractions are all requested from the same CLP analytical service. 

In general, it is recommended that two individual samples be collected by separating the aqueous layer from the 
solid/precipitate layer at the point of collection.  They may be assigned two different sample IDs (e.g., Sample IDs 
ABC124 and ABC125 for Sample ID ABC123), along with a note in the field sample log or tracking system that 
the sample IDs are derived or related to the same sample ID, to ensure correct follow-up upon receipt of results 
from the laboratory. Alternatively, they may be assigned the same sample ID, along with a notation of each 
individual sub-sample or fraction (e.g., Sample IDs ABC123-1 and ABC123-2 or Sample ID ABC123 Fraction 1 
and Sample ID ABC123 Fraction 2 for Sample ID ABC123). 

3.1.1 Determine Types of Samples to be Collected 

Samplers may be required to take several types of samples or sample aliquots during a sampling event. 
They should refer to their project plans to determine the types of samples or aliquots to be taken, the 
volumes needed of each sample or aliquot, and the preservation needed for each sample.  For an 
explanation of the various sample types and the requirements for collecting and submitting each 
particular type, refer to Table 3-1. 
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Table 3-1. QC Sample Types and CLP Submission Requirements 
Sample Type Purpose Collection1 CLP Sample Number 

Field Duplicate To check reproducibility 
of laboratory and field 
procedures. To indicate 
non-homogeneity. 

Collect from areas that are known or suspected to be contaminated. 
Collect one sample per week or 10% (Regions may vary) of all field 
samples per matrix, whichever is greater. 

Assign two separate (unique) CLP Sample 
Numbers (i.e., one number to the field 
sample and one to the duplicate). 
Submit blind to the laboratory. 

Field Blanks To check cross-
contamination during 
sample collection, 
preservation, and 
shipment, as well as in 
the laboratory. Also to 
check sample containers 
and preservatives. 

Collect for each group of samples of similar matrix per day of 
sampling. 
Organics - Use water (demonstrated to be free of the contaminants of 
concern). 
Inorganics - Use metal-free (deionized or distilled) water. 

Assign separate CLP Sample Numbers to the 
field blanks. 

Trip Blank 
(Volatile Organic 
Analysis Only) 

To check contamination 
of VOA samples during 
handling, storage, and 
shipment from field to 
laboratory. 

Prior to going into the field, prepare and seal one sample per 
shipment per matrix using water demonstrated to be free of the 
contaminants of concern (deionized water is appropriate). 
Place this sample in the cooler used to ship VOA samples. 

Assign separate CLP Sample Numbers to the 
trip blanks. 

Equipment Blank 
or Rinsate Blank 

To check field 
decontamination 
procedures. 

Collect when sampling equipment is decontaminated and reused in 
the field or when a sample collection vessel (bailer or beaker) will be 
used. Use blank water (water demonstrated to be organic-free, 
deionized or distilled for inorganics) to rinse water into the sample 
containers. 

Assign separate CLP Sample Numbers to the 
equipment blanks. 

Matrix Spike (MS) 
and Duplicate 
(MSD)2 (Organic 
Analysis Only) 

To check accuracy and 
precision of organic 
analyses in specific 
sample matrices. 

Collect from areas that are known or suspected to be contaminated. 
For smaller sampling events (i.e., 20 samples or less), MS/MSD 
additional volume should be collected in the first round of sampling 
and included in the first shipment of samples to the laboratory. 
Collect double or triple volume3 for aqueous samples and soil VOA 
samples designated for MS/MSD analyses.  Additional sample 
volume is not required for soil samples requiring SVOA, Pesticide, 
and/or Aroclor analysis.  See Appendix B for VOA collection 
volumes. 

Assign the same CLP Sample Number to the 
field sample and the extra volume for 
MS/MSD. 
Identify the sample designated for MS/MSD 
on the TR/COC Record. 

Matrix Spike (MS) 
and Duplicate 
(MSD) (Inorganic 
Analysis Only) 

To check accuracy and 
precision of inorganic 
analyses in specific 
sample matrices. 

Collect from areas that are known or suspected to be contaminated. 
For smaller sampling events (i.e., 20 samples or less), Matrix Spike 
and Duplicates should be collected in the first round of sampling and 
included in the first shipment of samples to the laboratory. 
Additional sample volume may be required for inorganic analysis.4 

Assign the same CLP Sample Number to the 
field sample and extra volume (if collected). 
Identify the sample(s) designated for Matrix 
Spike and Duplicates on the TR/COC 
Record. 

PE Samples Specially-prepared QC 
samples used to evaluate 
a laboratory’s analytical 
proficiency. 

The PE samples contain analytes with concentrations unknown to the 
laboratory.  Designated Regional or authorized personnel (depending 
on Regional policy) arrange for Case-specific CLP PE samples to be 
prepared and shipped by the QATS contractor.  The PE samples can 
be shipped to the site, or shipped per Regional direction.  QATS 
provides the appropriate preparation instructions and chain-of
custody materials. 

Samplers have no direct interaction with the 
PE sampling process, but should be aware 
that such samples do exist within the CLP 
sampling process.  Samplers must, however, 
order PE samples and ship them to the 
laboratory if required by the Region. 

1 Consult Regional or Project Manager Guidance for field QC sample frequencies; laboratory QC sample frequencies are generally fixed in the laboratory 
subcontracts or specified in analytical methods.  Current frequency for MS/MSD (organic) and MS/duplicate (inorganic) for the CLP is one sample per 
twenty field sample of similar matrix. 
2 Samples sent under the Organic SOW (SOM01) do not require an MS or MSD for Trace VOA, VOA and BNA fractions, but the Region may opt to send 
them at their discretion. 
3 Example of double volume: An aqueous sample for SVOA analysis would require the field sampler to collect at least 2 L of field sample and at least 1 L 
each for the MS and MSD samples for a total volume of 4 L.  If Pesticide or Aroclor MS/MSD analyses are required for the same sample, an additional 4 
L must be collected.  Double volume is the MINIMUM allowable volume for samples designated for MS/MSD analysis.  Triple volume may be sent for 
MS/MSD samples to allow for sufficient volume for these analyses in the event sample volume is lost as a result of samples breaking, leaking, or 
laboratory accidents. 
4 Double volume may be sent for inorganic aqueous MS and MSD samples to allow for sufficient volume for these analyses in the event sample volume is 
lost as a result of samples breaking, leaking or laboratory accidents. 

16 FINAL July 2007 



Chapter 3 – In-field Activities 

3.1.1.1 Collect Field QC Samples 
Samplers can collect field QC samples and laboratory QC samples to verify that sample 
quality is maintained during a sampling project. 

Field QC samples are designed to assess variability of the media being sampled and to detect 
contamination and sampling error in the field.  The types of field QC samples that are 
generally collected include field duplicates and field blanks (such as equipment, trip, or rinse 
blanks).  Generally, field duplicate samples should remain “blind” to the laboratory (i.e., they 
should have separate CLP Sample Numbers). 

3.1.1.2 Collect Laboratory QC Samples 
A laboratory QC sample is an additional analysis of a field sample, as required by the 
laboratory’s contract.  There are three types of laboratory QC samples: 

• MS [for organic and inorganic samples]; 
• MSD [for organic samples only]; and 
• Duplicates [for inorganic samples only]. 

Samplers should obtain Regional guidance regarding the collection of MS and MSD 
samples (especially for organics analyses). 

Samplers should select one sample per matrix per 20 samples as a “laboratory QC” sample. 
Designated organic laboratory QC samples should be noted on the Organic TR/COC Record. 
Designated inorganic laboratory QC samples should be noted on the Inorganic TR/COC 
Record.  The laboratory QC sample must not be designated only in the “Field QC Qualifier” 
column on either the Organic or Inorganic TR/COC Records.  Make sure that the laboratory 
QC sample is included in TR/COC Record samples to be used for the Laboratory QC field.  

The sampler should select a field sample as the laboratory QC sample.  If the sampler does not 
select a field sample as the laboratory QC sample, then it is possible that the laboratory could 
select the field blank (e.g., an equipment or rinsate blank) sample to meet contractual QC 
requirements.  The use of field blanks for laboratory MS/MSD/Duplicate analysis reduces the 
usability of the data to assess data quality. 

In the event of multiple sample shipments during a sampling event, it is 
recommended that the sampler submit laboratory QC samples in the first sample 
shipment. 

3.1.2 Meet Volume, Preservation, and Holding Time Requirements 

Samplers should refer to their project plans to obtain the specific sample volumes to be collected, the 
preservation needed for those samples, and the technical holding times under which they must submit 
samples to the scheduled CLP laboratory.  Sample collection parameters (to include sample volumes, 
preservatives, and technical holding times) for organic collection and analysis are listed in Tables 3-2 and 
3-3.  Sample collection parameters for inorganic analysis and collection are listed in Table 3-4. 

3.1.2.1 Collect Sample Volume 
Collecting sufficient sample volume is critical.  There must be sufficient physical sample 
volume for the analysis of all required parameters and completion of all QC determinations. 
The type of analytical procedure(s) to be performed will often dictate the sample volume to 
collect. For example, each water sample collected for VOA analysis by CLP SOW SOM01 or 
ILM05 requires a minimum of three vials, each filled completely to a 40 mL capacity.  See 
Appendix C for information regarding the collection of VOAs in water.  It is extremely 
important that samplers refer to their specific project plans to identify and collect the correct 
sample volume during each sampling event. 

When sampling for VOAs in soils, samplers must use SW-846 Method 5035A guidelines 
included in Appendix B. 
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3.1.2.2 Preserve Samples 
Degradation of some contaminants may occur naturally (e.g., VOAs).  The sampler must 
chemically preserve some water samples for certain analytes before shipping them to the 
laboratory.  The sampler should preserve and immediately cool all samples to 4°C (±2°C) 
upon collection and samples should remain cooled until the time of analysis (do not freeze 
water samples).  Preservation techniques vary among Regions so the sampler should obtain 
Region-specific instructions and review the appropriate project plans and SOPs.  See 
Appendix C for information regarding the collection of VOAs in water. 

3.1.2.3 Ship within Holding Times 
Samplers should ship samples to scheduled CLP laboratories as soon as possible after 
collection.  Daily shipment of samples to CLP laboratories is preferred whenever possible.  If 
samples cannot be shipped on a daily basis, they must be properly preserved and maintained to 
meet CLP-specified temperatures, holding times, and custody requirements. 

The technical holding times are the maximum time allowed between a sample collection and 
the completion of the sample extraction and/or analysis.  In contrast, contractual holding times 
are the maximum lengths of time that the CLP laboratory can hold the sample prior to 
extraction and/or analysis.  These contractual holding times are described in the appropriate 
CLP SOW.  Contractual holding times are shorter than the technical holding times to allow for 
sample packing and shipping. 

If samplers are shipping samples after 5:00 PM ET, they must notify the RSCC (or 
designee) or SMO by 8:00 AM ET on the following business day. When making a 
Saturday delivery, samplers shall contact the RSCC (or designee) or SMO by 3:00 
PM ET on the Friday prior to delivery. 
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Table 3-2. Sample Collection Requirements for CLP SOW SOM01 (VOAs) 

Matrix Container 
Type Sample Type 

Minimum Number of Containers Needed Minimum 
Volume/ 

Mass 
Important Notes Preservative  

Technical 
Holding 

Timewith 
Water Dry % 

Moisture 
TOTA 

L 
See Table 2
2, Reference 

Samples Only - - - 3 

Fill to 
capacity 

Containers/vials must be 
filled to capacity with no 
headspace or air bubbles. 
Refer to Appendix C for 
samples requiring QC 
analyses. 

Preserve to a pH of 2 with HCl 
and cool to 4°C (±2ºC) 
immediately after collection. 
DO NOT FREEZE water 
samples. 14 days 

Number 1. Samples with 
SIM - - - 4 

Water Samples with 
MS/MSD - - - 6 

Samples with 
SIM and 
MS/MSD 

- - - 8 

OPTION 1 
Closed-

Samples Only 
- 3 1 4 

Place samples on side 
prior to being frozen. 

Frozen ( 7°C to 
-15°C) or iced to 4° (±2°C). 14 days 

system Vials  
See Table 2
2, Reference 
Number 1. 

Samples with 
MS/MSD - 9 1 10 

5g Refer to Appendix B for 
samples requiring QC 
analyses. 48 hours 

OPTION 2 
Closed

Vials 

Samples Only 
2 1 1 4 

Containers/vials must be 
filled to capacity with no 
headspace or air bubbles. 

Frozen ( 7°C to 
-15°C) or iced to 4° (±2°C). 
DO NOT FREEZE water 

14 days 

Soil/ 
Sediment 

system
containing 
Water 
See Table 2
2, Reference 
Number 1. 

Samples with 
MS/MSD 

6 1 5 12 
5g Place samples on side 

prior to being frozen. 
Refer to Appendix B for 
samples requiring QC 
analyses. 

samples. 

48 hours 

OPTION 3 
See Table 2
2, Reference 
Number 7. 

Samples Only 
- 3 1 4 

5g 

Refer to Appendix B for 
samples requiring QC 
analysis. 

Frozen (-7°C to 
-15°C) or iced to 4°C (±2°C). 

48 hours 

Samples with 
MS/MSD - 9 1 10 

48 hours 

Notes 

1 Minimum volume/mass to be collected in order to ensure sample analysis can be performed. 
2 Check Regional guidance regarding use of acid as a preservative of samples that may contain carbonates, residual chlorine, and other oxidants. 
3 This technical holding time is calculated from the time of sample collection to sample extraction.  Sample extracts are to be analyzed within 40 days of extraction. It is recommended 

that samplers ship samples to the laboratory on the same day that they are collected, or as soon as possible thereafter. 
4 Check Regional guidance regarding use of acid preservatives when testing for carbonates, residual chlorine, and other oxidants. 
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Table 3-3. Sample Collection Requirements for CLP SOW SOM01 (SVOAs, Pesticides and Aroclors) 

Analysis Matrix Containers Minimum Volume/ 
Mass Important Notes Preservative 

Technical 
Holding 

Time 

Semivolatile 
Analytes 

Water See Table 2-2, Reference Number 5. 2L 
If amber containers are not 
available, the samples should 
be protected from light. 

Cool all samples to 4°C (±2°C) 
immediately after collection. DO 
NOT FREEZE water samples. 

7 days 

Soil/ 
Sediment 

See Table 2-2, Reference Numbers 3 
and 4. Fill to capacity Cool all samples to 4°C (±2°C) 

immediately after collection. 
14 days 

Pesticides/ 
Aroclors 

Water See Table 2-2, Reference Number 5. 2L 
If amber containers are not 
available, the samples should 
be protected from light. 

Cool all samples to 4°C (±2°C) 
immediately after collection. DO 
NOT FREEZE water samples. 

7 days 

Soil/ 
Sediment 

See Table 2-2, Reference Numbers 3 
and 4. Fill to capacity Cool all samples to 4°C (±2°C) 

immediately after collection. 
14 days 

Notes 

1 Minimum volume/mass to be collected in order to ensure sample analysis can be performed. 
2 Check Regional guidance regarding use of acid as a preservative of samples that may contain carbonates, residual chlorine, and other oxidants. 
3 This technical holding time is calculated from the time of sample collection to sample extraction.  Sample extracts are to be analyzed within 40 days of extraction. It is recommended 

that samplers ship samples to the laboratory on the same day that they are collected, or as soon as possible thereafter. 
4 Check Regional guidance regarding use of acid preservatives when testing for carbonates, residual chlorine, and other oxidants. 
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Table 3-4. Sample Collection Requirements for CLP SOW ILM05 

Analysis Matrix Containers Minimum Volume/ 
Mass1 Important Notes Preservative 

Technical 
Holding 
Time4 

Metals/ICP
AES and/or 
Mercury by 
CVAA 

Water See Table 2-2, Reference Number 2. 1L If collecting for both ICP-AES 
AND ICP-MS methods, a 
separate 1L volume of sample 
must be collected for each 
method per sample location. 

Acidify to pH < 2 with HNO3 and 
cool to 4°C (±2°C) immediately 
after collection.2

 DO 

NOT 
FREEZE water samples. 

6 months 
for all 
metals 
except 
Mercury 
(28 days) 

Soil/ 
Sediment 

See Table 2-2, Reference Number 3. Fill to capacity Cool to 4°C (±2°C) immediately 
after collection. 

6 months 

Cyanide/ 
Spectrophoto 
metric 
Determination 
3 

Water See Table 2-2, Reference Number 2. 1L To neutralize residual chlorine, 
immediately upon collection, add 0.6 
g ascorbic acid for each liter of 
sample collected. 
Add NaOH until pH >12 and cool to 
4°C (±2°C) immediately after 
collection.5 DO NOT FREEZE 
water samples. 

14 days 

Soil/ 
Sediment 

See Table 2-2, Reference Number 3. Fill to capacity Cool to 4°C (±2°C) immediately 
after collection. 

14 days 

Notes 

1 Minimum volume/mass to be collected in order to ensure sample analysis can be performed. 
2 Check Regional guidance regarding use of acid as a preservative of samples that may contain carbonates, residual chlorine, and other oxidants. 
3 Samplers must test for sulfide and oxidizing agents (e.g., chlorine) in aqueous samples in the field upon collection.  Please refer to the SAP and Appendix C for guidance.  Sulfides 

adversely affect the analytical procedure.  The following can be done to test for and neutralize sulfides.  Place a drop of the sample on lead acetate test paper to detect the presence of 
sulfides.  If sulfides are present, treat 25 mL more of the sample than that required for the cyanide determination with powdered cadmium carbonate or lead carbonate. Yellow cadmium 
sulfide or black lead sulfide precipitates if the sample contains sulfide.  Repeat this operation until a drop of the treated sample solution does not darken the lead acetate test paper.  Filter 
the solution through a dry filter paper into a dry beaker, and from the filtrate measure the sample to be used for analysis.  Avoid a large excess of cadmium carbonate and a long contact 
time in order to minimize a loss by complication or occlusion of cyanide on the precipitated material.  Sulfide removal should be performed in the field, if practical, prior to pH adjustment 
with NaOH. 

4 This technical holding time is calculated from the time of sample collection to sample extraction.  Sample extracts are to be analyzed within 40 days of extraction. It is recommended 
that samplers ship samples to the laboratory on the same day that they are collected, or as soon as possible thereafter. 
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3.2 Complete Documentation 
Samplers must complete all documentation, including the recording of the CLP Sample Number on the sample 
container or bottle, sample labels, and chain-of-custody seals (as appropriate), the completion of the TR/COC 
Record, and the completion of field operations records (as necessary). 

Samplers should use the FORMS II Lite software to create and print sample labels and the TR/COC Record. 
Samplers can create and print out two copies of a sample label and attach one to the sample container or bottle, 
and place the other on the sample tag that may be attached to the sample container or bottle. 

Samplers are expected to review their project plans to determine what documentation they are expected to include 
during a sampling event. It is highly recommended that samplers provide documentation, even if the Region does 
not require it. 

Under no circumstances should the site name appear on any documentation being sent to the 
laboratory. 

An example of a packaged sample is shown in Figure 3-1.  A description of each type of documentation and 
instructions for accurate completion are included in the following sections. 

Figure 3-1. Packaged Sample with Identification and Chain-of-Custody Documentation 
(Excluding TR/COC Record) 

3.2.1 		Identify a Sample with a CLP Sample Number and SMO-assigned Case 
Number 

The CLP Sample Number and SMO-assigned Case Number must be recorded on each sample taken 
during a sampling event (see Section 1.4.1.1).  Samplers can record these numbers on the sample bottle or 
container using permanent ink.  The numbers must also be recorded on the sample tag, if required. 

Dissolved metal samples and total metal samples taken from the same sampling location cannot 
have the same CLP Sample Number because two different sets of data will be generated. 

3.2.2 	 Complete TR/COC Records 

A Traffic Report is used as physical evidence of sample custody and as a permanent record for each 
sample collected.  A chain-of-custody record documents the exchange and transportation of samples from 
the field to the laboratory. 

The ASB requires samplers to use the FORMS II Lite software to create documentation for all CLP 
sampling efforts.  For assistance with obtaining or using the FORMS II Lite software, please contact the 
FORMS II Lite Help Desk at 703-818-4200 from 9:00 AM - 5:00 PM ET. 

To meet CLP sample documentation and chain-of-custody requirements, the sampler must attach a 
separate TR/COC Record to each cooler they ship.  The TR/COC Record must document each sample 
within the cooler.  Samples shipped in other coolers should not be documented.  This practice maintains 
the chain-of-custody for all samples in case of incorrect shipment. 
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If more than one TR/COC Record is used for the samples within one cooler, all of the records must have 
complete header information and original signatures.  Samplers are responsible for the care and custody 
of samples from the time of collection to the time of shipment to the laboratories for analysis.  A sample 
is considered under custody if: 

•	 It is in possession or in view after being in possession; 
•	 It was in possession and then secured or sealed to prevent tampering; or  
•	 It was in possession when placed in a secured area. 

Each time the custody of samples is turned over to another person, the TR/COC Record must be signed 
off by the former custodian and accepted by the new custodian.  Samplers are, therefore, responsible for 
properly completing any forms or other Region-required documentation used to establish the chain-of
custody for each sample during a sampling event. 

3.2.2.1 Complete a TR/COC Record Using the FORMS II Lite Software 
Once the sampler inputs sample collection information into FORMS II Lite, a TR/COC 
Record will be generated electronically.  The software automatically displays only the 
information to be entered by the sampler.  FORMS II Lite then generates a laboratory and a 
Regional copy of the TR/COC Record (see Figures 3-2 through 3-5).  The sampler can print 
out multiple copies of the TR/COC Record as necessary.  The sampler must sign and submit 
original copies of the TR/COC Record as appropriate. 

An electronic TR/COC Record created using the FORMS II Lite software contains basic 
header information; however, the sampler can also include some additional detailed 
information.  For example, not only is the sample matrix listed on the electronic TR/COC 
Record, but the name of the sampler taking the sample can also be entered. Samplers should 
note that certain information will not appear on the electronic TR/COC Record (e.g., matrix 
and preservative descriptions). 

3.2.2.2 Indicate Modified Analysis on FORMS II Lite TR/COC Records 
When completing a TR/COC Record using FORMS II Lite, the sampler should identify any 
samples that will be analyzed using a CLP Modified Analysis.  Samplers should indicate use 
of a Modified Analysis by creating a new analysis within the FORMS II Lite Wizard or 
through the FORMS II Lite Reference Tables.  This newly-created analysis should contain the 
Modification Reference Number within the name assigned to the analysis.  For example, if a 
Region submits a Modified Analysis for an additional analyte, and SMO assigns the 
Modification Reference Number 1301.0, the FORMS II Lite analysis could be named "VOA 
by M.A. 1301.0".  The associated abbreviation for this analysis could be "VOA M.A.". If you 
have any questions regarding identification of Modified Analysis using FORMS II Lite, please 
contact the FORMS II Lite Help Desk at 703-818-4200 from 9:00 AM - 5:00 PM ET. 

3.2.2.3 Make Manual Edits to Printed FORMS II Lite TR/COC Records 
If a FORMS II Lite TR/COC Record has been printed and deletions or edits need to be made 
by the sampler, the following procedures must be followed: 

•	 If making a deletion, manually cross out the information to be disregarded from the 
TR/COC Record, initial and date the deletion. 

•	 If making an addition, enter the new information and initialsign and date the newly added 
information. 

All modifications made on a printed TR/COC Record must be initialed and dated. 
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Figure 3-2. Organic Traffic Report & Chain of Custody Record (Laboratory Copy) 
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Figure 3-3. Inorganic Traffic Report & Chain of Custody Record (Laboratory Copy) 
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Figure 3-4. Organic Traffic Report & Chain of Custody Record (Region Copy) 
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Figure 3-5. Inorganic Traffic Report & Chain of Custody Record (Region Copy) 
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3.2.3 Complete and Attach Custody Seals 

Custody seals are usually pre-printed stickers that are signed (or initialed) and dated by the sampler after 
sample collection and placed on sample bottles or containers and/or shipping coolers or containers (see 
Figure 3-6).  The custody seals document who sealed the sample container and verifies that the sample 
has not been tampered with.  The seals must be placed such that they will break if the sample bottle or 
container or the shipping cooler or container is tampered with or opened after leaving custody of 
samplers.  Custody seals can also be used to maintain custody of other items such as envelopes containing 
videotapes of the sample collection process. 

Custody seals should never be placed directly onto a coring tool used as a transport device (e.g., 
5 g Sampler) or tared, 40 mL closed-system vials.  The seals must be placed on the bag for the 
coring tool used as a transport device, or on the bag used to enclose the vials.  Refer to 
Appendix B for details. 

Figure 3-6. Custody Seal 

Instructions for completing and attaching a custody seal are included in Table 3-5. 

Table 3-5. Completing and Attaching a Custody Seal 
Step Action Important Notes 

1 Record the CLP Sample Number. The space for the CLP Sample Number does not need to be completed on custody 
seals being placed on the opening of a cooler, only on those being placed on the 
opening of sample bottles or containers. 

2 Record the month, day, and year of 
sample collection. 

3 Sign the seal in the Signature field. 

4 Print your name and title in the Print 
Name and Title field. 

5 Place the custody seal over the edge 
of the sample bottle or container 
such that it will break if tampered 
with. 

Custody seals can be placed directly on any sample container except for coring tools 
used as a transport device (e.g., 5 g Samplers) and tared VOA bottles.  If packing 
coring tools used as a transport device or tared VOA bottles, place them in a clear 
plastic bag and place the custody seal on the outside of the bag. 

6 If possible, cover the custody seal 
with clear plastic tape to protect it. 

Take special care to not place the protective tape over the seal in such a way that it 
can be removed and then re-attached without signs of tampering. 

The use and type of custody seals can vary by Region or collecting organization.  Samplers should obtain 
the appropriate custody seals and specific instructions for correctly attaching them from the RSCC. 

3.2.4 Complete and Attach Sample Labels 

Samplers affix sample labels to each sample container.  A sample label must contain the associated CLP 
Sample Number (either written or pre-printed), SMO-assigned Case Number, and the preservative used. 
It must also denote the analysis/fraction.  Samplers may also include additional information such as the 
station location or the date/time of collection.  Samplers should use FORMS II Lite to create and print 
sample labels.  The sampler can print two labels and attach one to the sample container or bottle, and 
place the other label on the sample tag that should also be attached to the sample container or bottle.  The 
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labels should then be covered with clear packaging tape to protect the label and maintain legibility. If 
handwriting a sample label, the sampler should complete the label information using waterproof ink, 
place the label on the outside of the sample bottle or container, then cover the label with clear packaging 
tape to protect the label and maintain legibility (see Figure 3-1). 

Do not attach labels to tared VOA sample vials.  A label should already be pre-attached to the 
tared vial. 

3.2.5 Complete and Attach Sample Tags 

To support use of sample data in potential enforcement actions, sample characteristics other than on-site 
measurements (e.g., pH, temperature, conductivity) can be identified with a sample tag.  Typically, site-
specific information is written on the tags using waterproof ink.  The use and type of sample tags may 
vary by Region.  For each sampling event, samplers should receive the required sample tags and type of 
information to include from the RSCC.  The sampler can use FORMS II Lite to create and print out 
multiple sample labels, one of which can be attached to the sample tag and then covered with clear 
packaging tape to protect the label and maintain legibility.  If FORMS II Lite-created sample labels are 
not available, a detailed set of instructions for completing and attaching a handwritten sample tag are 
included in Table 3-6. 

The use and type of sample tags may vary among Regions. 

Table 3-6. Completing and Attaching a Handwritten Sample Tag 
Step Action Important Notes 

1 Under the “Remarks” heading, record the CLP Sample Number and 
SMO-assigned Case Number. 

Make sure to record the correct CLP Sample 
Number and SMO-assigned Case Number in a 
legible manner. 

2 Record the project code (e.g., Contract Number, Work Assignment 
Number, Interagency Agreement Number, etc.) assigned by USEPA. 

3 Enter the station number assigned by the sampling team coordinator. 

4 Record the month, day, and year of sample collection. 

5 Enter the military time of sample collection (e.g., 13:01 for 1:01 
PM). 

6 Identify the designate and place an “X” in either the “Comp.” or 
“Grab” box if the sample is either a composite or grab sample. 

7 Record the station location. 

8 Sign the sample tag in the Signature area. 

9 Place an “X” in the box next to Yes or No to indicate if a 
preservative was added to the sample. 

10 Under “Analyses”, place an “X” in the box next to the parameters for 
which the sample is to be analyzed. 

11 Leave the box for “Laboratory Sample Number” blank. 

12 It is recommended that the sample tag be attached to the neck of the 
sample bottle or container using regular string, stretch string, or wire 
(see Figure 3-1). 

Do NOT use wire to attach a sample tag to a metals 
sample. 

FINAL July 2007 29 



Chapter 3 – In-field Activities 

An example of a completed sample tag is included in Figure 3-7 below: 

Figure 3-7. Completed Sample Tag 

3.3 Provide Sample Receipt 
After samples have been taken from private property, the sampler should prepare a receipt for these samples and 
provide this receipt to the property owner.  This is especially important when sampling on private property since 
these samples could be used during future litigation and the receipt will verify that the owner granted approval for 
the removal of the samples from the property.  An example of a sample receipt created using FORMS II Lite is 
shown in Figure 3-8. 

Figure 3-8. Sample Receipt Created Using the FORMS II Lite Software 
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3.4 Pack and Ship Samples 
Once the samples have been collected, it is very important that the sampler properly package the samples for 
shipment and ensure that the samples are sent to the appropriate laboratory as quickly as possible.  Prompt and 
proper packaging of samples will: 

•	 Protect the integrity of samples from changes in composition or concentration caused by bacterial growth or 
degradation from increased temperatures; 

•	 Reduce the chance of leaking or breaking of sample containers that would result in loss of sample volume, 
loss of sample integrity, and exposure of personnel to toxic substances; and 

•	 Help ensure compliance with shipping regulations. 

3.4.1 Sample Containers 

Once samples are collected, they must be stored in conditions that maintain sample integrity.  All samples 
should be placed in shipping containers or other suitable containers with ice to reduce the temperature as 
soon as possible after collection.  Ideally, all samples should be shipped the day of collection for 
overnight delivery to the laboratory.  If samples cannot be shipped on the day of collection, the sample 
temperature should be maintained at 4°C (±2°C) until they are shipped to the laboratory. 

One CLP RAS sample may be contained in several bottles and vials.  For example, one soil sample may 
consist of all containers needed for three of the analytical fractions available under this service (i.e., 
SVOA fraction, Pesticide fraction, and Aroclor fraction), even though the fractions are collected in 
separate containers.  Therefore, the analysis to be performed and the matrix type will determine the type 
of container(s) that will be used, as well as the volume that must be collected for that particular sample 
fraction. 

3.4.2 Inventory of Samples and Documentation  

Prior to shipment, samplers should conduct an inventory of the contents of the shipping cooler or 
container against the corresponding TR/COC Record when packing for shipment to laboratories.  An 
inventory will ensure that the proper number of containers have been collected for each analysis of the 
samples, that the required PE and QC samples and cooler temperature blanks are included, and the correct 
Sample Numbers and fractions have been assigned to each sample. 

3.4.3 Shipping Regulations 

Sample shipping personnel are legally responsible for ensuring that the sample shipment will comply 
with all applicable shipping regulations.  For example, hazardous material samples must be packaged, 
labeled, and shipped in compliance with all IATA Dangerous Goods regulations or DOT regulations and 
USEPA guidelines.  Refer to Appendix B for detailed shipping guidelines when using SW-846 Method 
5035A to preserve and ship samples. 

3.4.4 Sample Packaging for Shipment 

Samplers are responsible for the proper packaging of samples for shipment.  To ensure that samples are 
appropriately packaged (e.g., to avoid breakage and/or contamination) the sampler should consult their 
respective project plans to determine the proper packing and shipping procedures.  The sampler must 
determine the sample type, pack the shipping containers correctly, include necessary paperwork, label 
and seal shipping containers or coolers, and ship the samples. 

3.4.4.1 Determine the Sample Type and Container 
Samplers should know what kinds of samples they are handling to ensure proper packaging. 
Samplers should refer to their appropriate project plans to determine which type of sample 
container should be used for each type of sample being taken during the sampling event. 
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Please follow Regional guidance with reference to samples containing dioxin or 
radioactive waste.   

3.4.4.2 Pack Shipping Containers 
It is imperative that samples are correctly and carefully packed in shipping containers to 
prevent the sample containers from breaking or leaking.  Samplers must prepare and pack a 
shipping cooler or container according to the instructions outlined in Table 3-7. 

Table 3-7. Packing Samples for Shipment 
Step Action Important Notes 

1 Seal all drain holes in the shipping container, both inside and out, to 
prevent leakage in the event of sample breakage. 

2 Check all lids/caps to make sure the samples are tightly sealed and 
will not leak. 

3 Seal samples within a clear plastic bag. Custody seals can be placed directly on any sample 
container except for coring tools used as a transport 
device (e.g., 5 g Samplers) and tared VOA bottles.  If 
packing coring tools used as a transport device or 
tared VOA bottles, place them in a clear plastic bag 
and place the custody seal on the outside of the bag. 

4 Fully chill samples to 4°C (±2°C) prior to placement within 
suitable packing materials. 

5 Prior to placing samples within the shipping cooler, it is 
recommended that samplers line shipping containers with non
combustible, absorbent packing material. 

6 Place samples in CLEAN, sealed, watertight shipping containers 
(metal or hard plastic coolers). 

7 Conduct an inventory of the contents of the shipping cooler/container 
against the corresponding TR/COC Record. 

8 Cover samples in double-bagged ice to prevent water damage to 
packing materials. 

Do NOT pour loose ice directly into the sample 
cooler.  The ice is used to maintain the temperature of 
the samples within the shipping cooler. 

9 It is recommended a temperature blank be included within each 
cooler being shipped. 

The temperature blank is generally a 40 L vial filled 
with water and labeled “temperature blank” but does 
not have a Sample Number. 

10 Ensure that the site name or other site-identifying information does 
not appear on any documentation being sent to the laboratory. 

The laboratory should not receive any site-identifying 
information. 
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3.4.4.3 Include Necessary Paperwork 

Samplers must properly place the necessary paperwork in the shipping cooler.  All paperwork 
must be placed in a plastic bag or pouch and then secured to the underside of the shipping 
cooler lids (see Figure 3-9). 

Figure 3-9. Sample Cooler with Attached TR/COC Record and 
Cooler Return Documentation 

Necessary paperwork includes TR/COC Records and sample weight logs (see Figure 3-10), if 
required (for VOA samples).  Samplers should contact their RSCC (or designee) for specific 
paperwork requirements. 

Figure 3-10. Sample Weight Log 
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3.4.4.4 Return Sample Shipping Coolers 
CLP laboratories must routinely return sample shipping coolers within 14 calendar days 
following shipment receipt.  Therefore, the sampler should also include cooler return 
instructions with each shipment.  The sampler (not the CLP laboratory) is responsible for 
paying for return of the cooler and should also include shipping airbills bearing the sampler’s 
account number, as well as a return address to allow for cooler return.  

3.4.4.5 Label and Seal Sample Shipping Coolers 
After samples are packaged within shipping coolers, samplers must carefully secure the top 
and bottom of the coolers with tape, place return address labels clearly on the outside of the 
cooler, and attach the required chain-of-custody seals (see Figure 3-11). 

Figure 3-11. Shipping Cooler with Custody Seals 
If more than one cooler is being delivered to a laboratory, samplers should mark each cooler 
as “1 of 2”, “2 of 2”, etc.  In addition, samplers must accurately complete and attach shipping 
airbill paperwork for shipment of the samples to the laboratory.  An airbill, addressed to the 
Sample Custodian of the receiving laboratory, should be completed for each cooler shipped. 
Samplers should receive the correct name, address, and telephone number of the laboratory to 
which they must ship samples from the RSCC or SMO.  To avoid delays in analytical testing, 
samplers should make sure they are sending the correct types of samples to the correct 
laboratory when collecting samples for multiple types of analysis.  For example, inorganic 
samples may be shipped to one laboratory for analysis, while organic samples may need to be 
shipped to another laboratory. 

3.4.4.6 Ship Samples 
The sampling contractor should ensure that samplers know the shipping company’s name, 
address, and telephone number.  In addition, they should be aware of the shipping company’s 
hours of operation, shipping schedule, and pick-up/drop-off requirements. 

Overnight Delivery 
It is imperative that samples be sent via overnight delivery.  Delays caused by longer shipment 
times may cause technical holding times to expire, which in turn may destroy sample integrity 
or require the recollection of samples for analysis. 

Saturday Delivery 
For shipping samples for Saturday delivery, the sampler MUST contact the RSCC (or their 
designee) or SMO so that SMO will receive the delivery information by 3:00 PM ET on the 
Friday prior to delivery. 

3.4.5 Shipment Notification 

When samples are shipped to CLP Laboratories, samplers must immediately report all sample shipments 
to the RSCC (or their designee) or to SMO.  Under no circumstances should the sampler contact the 
laboratory directly.  If samplers are shipping samples after 5:00 PM ET, they must notify the RSCC (or 
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designee) or SMO by 8:00 AM ET on the following business day.  Samplers should receive the name and 
phone number of the appropriate SMO coordinator to contact from the Region/RSCC. 

Samplers must provide the following information to the RSCC (or their designee) or to SMO: 

•	 Name and phone number at which they can easily be reached (preferably closest on-site phone 
number if still in the field);  

•	 SMO-assigned Case Number (see Section 2.4.1);  
•	 Number, concentration, matrix and analysis of samples being shipped; 
•	 Name of laboratory (or laboratories) to which the samples were shipped; 
•	 Airbill number(s);  
•	 Date of shipment;  
•	 Case status (i.e., whether or not the Case is complete);  
•	 Problems encountered, special comments, or any unanticipated issues;    
•	 When to expect the next anticipated shipment; and 
•	 An electronic export of the TR/COC Record (must be sent as soon as possible after sample 

shipment).  For information regarding electronic export of TR/COC Records, refer to the following 
Web site: 

http://www.epa.gov/superfund/programs/clp/f2lsubmit.htm 

For Saturday delivery, samplers MUST contact the RSCC (or their designee) or SMO so that 
SMO will receive the delivery information by 3:00 PM ET on the Friday prior to delivery. 

Samplers should be aware if their Region requires them to notify the RSCC (or designee) and/or SMO of 
sample shipment. 
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Appendix A: Functions within a Sampling Project 

The following table describes Quality Assurance Project Plan (QAPP) requirements taken from EPA Requirements for 
Quality Assurance Project Plans (EPA QA/R-5). 

Functions Within a 
Sampling Project Elements of that Function 

Project Management 

Project/Task Organization Identifies the individuals or organizations participating in the project and defines their specific 
roles and responsibilities. 

Problem Definition/Background 
States the specific problem to be solved or decision to be made and includes sufficient 
background information to provide a historical and scientific perspective for each particular 
project. 

Project/Task Description 

Describes the work to be performed and the schedule for implementation to include: 
C Measurements to be made during the course of the project; 
C Applicable technical, regulatory, or program-specific quality standards, criteria, or 

objectives; 
C Any special personnel and equipment requirements; assessment tools needed; and 
C A work schedule and any required project and quality records, including types of reports 

needed. 

Quality Objectives and Criteria Describes the project quality objectives and measurement performance criteria. 

Special Training/Certification Ensures that any specialized training for non-routine field sampling techniques, field analyses, 
laboratory analyses, or data validation should be specified. 

Documents and Records 

C Itemizes the information and records that must be included in the data report package and 
specifies the desired reporting format for hard copy and electronic forms, when used. 

C Identifies any other records and/or documents applicable to the project such as audit reports, 
interim progress reports, and final reports that will be produced. 

C Specifies or references all applicable requirements for the final disposition of records and 
documents, including location and length of retention period. 

Data Generation and Acquisition 

Sampling Process Design 
(Experimental Design) 

C Describes the experimental design or data collection design for the project. 
C Classifies all measurements as critical or non-critical. 

Sampling Methods 

C Describes the procedures for collecting samples and identifies sampling methods and 
equipment. Includes any implementation requirements, support facilities, sample 
preservation requirements, and materials needed. 

C Describes the process for preparing and decontaminating sampling equipment to include the 
disposal of decontamination by-products, selection and preparation of sample containers, 
sample volumes, preservation methods, and maximum holding times for sampling, 
preparation, and/or analysis. 

C Describes specific performance requirements for the method. 
C Addresses what to do when a failure in sampling occurs, who is responsible for corrective 

action, and how the effectiveness of the corrective action shall be determined and 
documented 

Sample Handling and Custody 

C Describes the requirements and provisions for sample handling and custody in the field, 
laboratory, and transport, taking into account the nature of the samples, the maximum 
allowable sample holding times before extraction and analysis, and the available shipping 
options and schedules.  

C Includes examples of sample labels, custody forms, and sample custody logs. 
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Analytical Methods 

C 

C 

C 

C 

C 

Identifies the analytical methods and equipment required, including sub-sampling or 
extraction methods, waste disposal requirements (if any), and specific method performance 
requirements. 
Identifies analytical methods by number, date, and regulatory citation (as appropriate).  If a 
method allows the user to select from various options, the method citations should state 
exactly which options are being selected. 
Addresses what to do when a failure in the analytical system occurs, who is responsible for 
corrective action, and how the effectiveness of the corrective action shall be determined and 
documented. 
Specifies the laboratory turnaround time needed, if important to the project schedule. 
Specifies whether a field sampling and/or laboratory analysis Case Narrative is required to 
provide a complete description of any difficulties encountered during sampling or analysis. 

Quality Control (QC) 

C 

C 

C 

C 

Identifies required measurement QC checks for both the field and laboratory. 
States the frequency of analysis for each type of QC check, and the spike compounds sources 
and levels. 
States or references the required control limits for each QC check and corrective action 
required when control limits are exceeded and how the effectiveness of the corrective action 
shall be determined and documented. 
Describes or references the procedures to be used to calculate each of the QC statistics. 

Instrument/Equipment Testing, 
Inspection, and Maintenance 

C 

C 

C 

C 

C 

Describes how inspections and acceptance testing of environmental sampling and 
measurement systems and their components will be performed and documented.  Identifies 
and discusses the procedure by which final acceptance will be performed by independent 
personnel. 
Describes how deficiencies are to be resolved and when re-inspection will be performed. 
Describes or references how periodic preventative and corrective maintenance of 
measurement or test equipment shall be performed. 
Identifies the equipment and/or system requiring periodic maintenance. 
Discusses how the availability of spare parts identified in the operating guidance and/or 
design specifications of the systems will be assured and maintained. 

Instrument/Equipment 
Calibration and Frequency 

C 

C 

C 

C 

Identifies all tools, gauges, instruments, and other sampling, measuring, and test equipment 
used for data collection activities affecting quality that must be controlled, and at specific 
times, calibrated to maintain performance within specified limits. 
Identifies the certified equipment and/or standards used for calibration. 
Describes or references how calibration will be conducted using certified equipment and/or 
standards with known valid relationships to nationally recognized performance standards.  If 
no such standards exist, documents the basis for calibration. 
Indicates how records of calibration shall be maintained and traced to the instrument. 

Inspection/Acceptance of 
Supplies and Consumables 

C 

C 

Describes how and by whom supplies and consumables shall be inspected and accepted for 
use in the project. 
States acceptance criteria for such supplies and consumables. 

Non-direct Measurements 

C 

C 

C 

C 

Identifies any types of data needed for project implementation or decision-making that are 
obtained from non-measurement sources (e.g., computer databases, programs, literature files, 
historical databases). 
Describes the intended use of data. 
Defines the acceptance criteria for the use of such data in the project. 
Specifies any limitations on the use of the data. 

Data Management 

C 

C 

Describes the project data management scheme, tracing the data path from generation in the 
field or laboratory to their final use or storage. 
Describes or references the standard record-keeping procedures, document control system, 
and the approach used for data storage and retrieval on electronic media. 
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Appendix B: CLP Sample Collection Guidelines for VOAs in Soil by 
SW-846 Method 5035A 

A. Preferred Options for the Contract Laboratory Program (CLP) are Options 1, 2, and 3: 

Soil samples must be placed on their sides prior to being frozen. 

Option 1. 

Closed-system Vials:  
 
Container - tared or preweighed 40 mL VOA Vials containing a magnetic stir bar. 
 

Collect 5 g of soil per vial (iced or frozen in the field). 
  Regular Samples	 3 Vials - Dry (5 g soil per vial) 
 

1 Vial - Dry (filled with soil, no headspace)
 
4 Total Vials 
 

Regular Samples 9 Vials - Dry (5 g soil per vial)
 
Requiring QC Analysis 1 Vial - Dry (filled with soil, no headspace)


  10 Total Vials 
 

Option 2. 

Closed-system Vials Containing Water: 
 
Container - tared or pre-weighed 40 mL VOA vials containing a magnetic stir bar and 5 mL 
 
water. 
 
Collect 5 g of soil per vial (iced or frozen in the field). 

Regular Samples	 2 Vials with water added (5 g soil and 5 mL water per vial) 
1 Vial - Dry (5 g soil in vial) 
1 Vial - Dry (filled with soil, no headspace) 
4 Total Vials (2 with water and 2 dry) 

Regular Samples 6 Vials with water added (5 g soil and 5 mL water per vial) 
Requiring QC Analysis 5 Vials - Dry (5 g soil per vial) 

1 Vial - Dry (filled with soil, no headspace) 
12 Total Vials (6 with water and 6 dry) 

Option 3. 

Coring Tool used as a Transport Device 
 
Container - 5 g Samplers or equivalent. 
 

All Samplers should be iced or frozen in the field and bagged individually. 

Regular Samples	 3 Samplers (5 g soil per Sampler) 
 
1 Vial - Dry (filled with soil, no headspace)
 
4 Total (3 Samplers and 1 Vial) 
 

Regular Samples 9 Samplers (5 g soil per Sampler) 
 
Requiring QC Analysis   1 Vial - Dry (filled with soil, no headspace)


  10 Total (11 Samplers and 1 Vial) 
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B. Options 4, 5, and 6 are NOT preferred options for the CLP: 

Option 4. 

Closed-system Vials:  
 
Container - tared or preweighed 4 0 mL VOA Vials containing a magnetic stir ba r and 
 
preservative. 
 
Collect 5 g of soil per vial and add Sodium bisulfate (NaHSO4) preservative (5 mL water + 1 g NaHSO4) 
iced or frozen in the field. 

Caution: 	 This option is NOT a Preferred Option for the CLP because: 
NaHSO4 preservation creates low pH conditions that will cause the destruction of certain CLP 
target analytes (e.g., vinyl chloride, trichloroethene, trichlorofluoromethane, cis- and trans
1,3-dichloropropene).  Projects requiring the quantitation of these analytes should consider 
alternative sample preservation methods.  NaHSO4 also cannot be used on carbonaceous soils. 
Check the soil before using this method of collection!  Soil can be checked by placing a test 
sample in a clean vial, then adding several drops of NaHSO4 solution.  If the soil bubbles, use 
Option 4b and note this issue on the TR/COC Record.  

Option 4a.	 Samples preserved in the field  

  Regular Samples	 2 Vials with NaHSO4 preservative added (5g soil per vial) 
1 Vial without NaHSO4 preservative added (5g soil per vial) 
1 Vial - Dry (filled with soil, no headspace) 
4 Total Vials (2 with NaHSO4 preservative and 2 without) 

Regular Samples 4 Vials with NaHSO4 preservative added (5g soil per vial) 
Requiring QC Analyses 5 Vials without NaHSO4 preservative added (5 g soil per vial) 

1 Vial - Dry (filled with soil, no headspace) 
10 Total Vials (4 with NaHSO4 and 6 without) 

Option 4b.	 Samples are preserved by the laboratory (No NaHSO4 preservative is added to these samples in the 
field). 

Regular Samples	 3 Vials - Dry (5 g soil per vial) 
 
1 Vial - Dry (filled with soil, no headspace)
 
4 Total Vials 
 

Regular Samples 9 Vials - Dry (5 g soil per vial) 
 
Requiring QC Analyses 1 Vial - Dry (filled with soil, no headspace)


  10 Total Vials 
 

Option 5. 

Methanol Preservation (medium-level analysis only):  
 
Container - tared or pre-weighed 40 mL VOA vials containing 5-10 mL methanol.  
 
Collect 5 g of soil per vial (iced in the field). 
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Caution: This is NOT a preferred option for the CLP because: 
Samples preserved with methanol can only be analyzed by the medium-level method.  Low-
level Contract Required Quantitation Limit (CRQLs) cannot be achieved when samples are 
preserved this way. 

Additional problems associated with use of methanol as a preservative in the field include: 

•	 Possible contamination of the methanol by sampling-related activities (e.g., absorption 
of diesel fumes from sampling equipment); 

•	 Leakage of methanol from the sample vials during shipping, resulting in loss of VOAs 
prior to analysis. 

Regular Samples	 2 Vials (5 g soil and 5-10 mL methanol per vial) 
 
1 Vial - Dry (filled with soil, no headspace) 
 
3 Total Vials (2 with methanol and 1 dry) 
 

Regular Samples 6 Vials (5 g soil and 5-10 mL methanol per vial) 
 
Requiring QC Analysis 1 Vial -Dry (filled with soil, no headspace) 
 

7 Total Vials (6 with methanol and 1 dry) 
 

If shipping samples containing methanol as a preservative, a shipping label must be used to indicate 
methanol.  This label must also contain the United Nations (UN) identification number for methanol 
(UN 1230), and indicate Limited Quantity. 

Option 6. 

Glass Containers filled with sample - No Headspace:  
 
Container - 4 oz Glass Jars. 
 
Glass container filled with soil with no headspace and iced. 

Caution: This is NOT a preferred option for the CLP because: 
Samples collected in this manner lose most of their volatile analytes prior to analysis when the 
sample containers are opened and sub-sampled in the laboratory.  This option is only available 
due to Regional requirements. 

Regular Samples	 2 Glass Jars (4 oz) filled with sample, no headspace 
1 Vial - Dry (filled with soil, no headspace) 
3 Total Containers 

Regular Samples 2 Glass Jars (4 oz) filled with sample, no headspace 
Requiring QC Analysis 1 Vial - Dry (filled with soil, no headspace) 

3 Total Containers 

C. Caution: 

1. 	 Extreme care must be taken to ensure that frozen samples do not break during shipment. 

2.	 Before adding soil to pre-weighed vials containing a stir bar, weigh the vials to confirm the tared weight.  If the 
weight varies by more than 0.1 g, record the new weight on the label and the sample documentation.  Do NOT 
add labels to these vials once the tared weight has been determined/confirmed. 
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D. Dry Samples: 

All options include taking a sample in a dry 40 mL VOA vial (or a 4 oz wide mouth jar) with no headspace.  No 
additional water, NaHSO4, or methanol is added to this sample.  This sample is taken to determine moisture content; 
therefore, it does not need to be tared or have a stir bar. 

E. Iced or Frozen Samples: 

1. 	 Iced means cooled to 4°C (±2°C) immediately after collection. 

2. 	 Frozen means cooled to between -7°C and -15°C immediately after collection. 

F. Sample Delivery: 

CLP strongly recommends that all samples reach the laboratory by COB the next day after sample collection. 

G. Notes: 

1.	 For Option 4, samples can be preserved with NaHSO4 either: 

•	 In the field; or 
•	 In the laboratory upon receipt.  In this case, the sampler should put the following information in the 

Preservation Column of the TR/COC Record - “To be preserved at lab with NaHSO4". This Regional 
Request should also be communicated to SMO so that the laboratory can be notified. 

2.	 Regional QAPPs may require the use of Option 5.  Please note that this option is for medium-level analysis 
ONLY. 

3.	 If water, methanol, or NaHSO4 preservative is added to the vials in the field, a field blank containing the 
appropriate liquid used in the vials should be sent to the laboratory for analysis. 

H. Number of Containers Rationale: 

The rationale for the number of containers (vials or samplers) required for the field sample and the required 
laboratory QC for each option is given as follows: 

Option 1. 

Rationale for Regular 1 vial for low-level analysis (water purge) 
Vials: 1 vial for backup low-level analysis 

1 vial for medium-level analysis (methanol extraction) 

Rationale for QC 2 vials for MS and MSD low-level analysis 
Vials: 2 vials for MS and MSD medium-level analysis 

2 vials for backup (MS and MSD) low-level or medium-level analysis 
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Option 2. 
Rationale for Regular 1 vial for low-level analysis (water purge) 
 
Vials: 1 vial for back up low-level analysis
 

1 vial dry for medium-level analysis (methanol extraction) 
 

Rationale for QC 2 vials for MS and MSD low-level analysis 
  Vials: 2 vials for MS and MSD medium-level analysis 

2 vials for backup (MS and MSD) low-level or medium-level analysis 

Medium-level: Methanol will be added in the laboratory 
 
Analysis
 

Option 3. 
Rationale for Regular 1 sampler for low-level analysis (water purge) 
 
Samples: 1 sampler for back up low-level analysis 
 

1 sampler for medium-level analysis (methanol extraction) 
 

Rationale for QC	 2 samplers for MS and MSD low-level analysis 
Samples:	 2 samplers for backup MS and MSD low-level analysis 
 

2 samplers for MS and MSD medium-level analysis 
 
2 samplers for backup MS and MSD medium-level analysis 
 

Option 4a (NaHSO4 added in the field). 
Rationale for Regular 1 vial with water for low-level analysis (water purge) 
 
Vials: 1 vial with water for backup low-level analysis 
 

1 vial dry for medium-level analysis (methanol extraction) 
 

Rationale for QC 2 vials with water for MS and MSD low-level analysis 
  Vials: 2 vials dry for MS and MSD medium-level analysis 

2 vials for backup (MS and MSD) low-level or medium-level analysis 

Option 4b (NaHSO4 added in the laboratory). 
Rationale for Regular 1 vial for low-level analysis (water purge) 
 
Vials: 1 vial for backup low-level analysis
 

1 vial for medium-level analysis (methanol extraction) 
 

Rationale for QC 2 vials for MS and MSD low-level analysis 
  Vials: 2 vials for MS and MSD medium-level analysis 

2 vials for backup (MS and MSD) low-level or medium-level analysis 

Option 5. 
Rationale for Regular 1 vial for regular medium-level analysis 
 
Samples: 1 vial for back up medium-level analysis
 

Rationale for QC 2 samples for MS and MSD 
 
Samples: 2 samples for backup MS and MSD
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Option 6. 
In this option, all Regular and QC samples for both low-level and medium analysis are taken as subsamples 
from the same container. 

Rationale for Regular  1 glass jar for low-level analysis and medium-level analysis  
Analysis 1 glass jar for backup low-level analysis and medium-level analysis 

Rationale for 1 glass jar for low-level analysis and medium-level analysis 
QC Analysis: 1 glass jar for backup low-level analysis and medium-level analysis 
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Appendix C: General CLP Sample Collection Guidelines 
VOAs in Water 

Regional guidance and/or specific Project Plan requirements will supersede the guidelines listed below. 

Collect the following: 

•	 At least two 40 mL glass containers with polytetrafluoroethylene (PTFE)-lined septa and open top screw-caps that 
are filled to capacity with no air bubbles, preserved to a pH of 2 with HCl, and cooled to 4°C (±2°C) immediately 
after collection.  DO NOT FREEZE THE SAMPLES. 

•	 If Selected Ion Monitoring (SIM) analysis is requested, at least two additional 40 mL glass containers with PTFE-
lined septa and open top screw-caps that are filled to capacity with no air bubbles, preserved to a pH of 2 with HCl, 
and cooled to 4°C (±2°C) immediately after collection. 

Test for Carbonates, Residual Chlorine, Oxidants, and Sulfides: 

•	 It is very important that samplers obtain Regional guidance when testing and ameliorating for: 
•	 Carbonates; 
•	 Residual chlorine (e.g., municipal waters or industrial waste waters that are treated with chlorine prior to use or 

discharge); or 
•	 Oxidants. 

•	 VOA samples containing carbonates react with the acid preservative causing effervescence (due to formation of 
carbon dioxide), which can cause loss of volatile analytes. 

•	 Residual chlorine present in VOA samples can continue to react with dissolved organic matter.  This continuous 
reaction may lead to inaccurate quantitation of certain analytes present in the sample at the time of collection. 

•	 Residual chlorine and oxidants present in VOA samples can cause degradation of certain volatile analytes (e.g., 
styrene). 

Perform the following for Pre-Preserved Vials: 

1.	 Pour the sample slowly down the edge of the sample vial to avoid excess aeration or agitation of the sample during 
filling. 

2.	 Fill the vial completely so that a reverse (convex) meniscus is present and ensure that there are no air bubbles present 
(either in the body or especially at the top of the vial).  

3. 	 Place the septum on the vial so that the PTFE side is in contact with the sample, and then firmly tighten the cap. 

4.	 Gently flip the vial a few times to ensure that the sample is mixed with the acid preservative. 

5.	 While holding the vial upright, gently tap the sample to check for air bubbles (either in the body or especially at the 
top of the vial). 

6. 	 If air bubbles are present, discard the sample and select a new vial in which to recollect a new sample.  Repeat Steps 
1 - 5 above. 

7.	 Do NOT mix or composite samples for VOAs. 

8.	 Cool sample to a temperature of 4°C (±2°C).  Samplers should begin the cooling process in the field as samples are 
being collected.  Double-bagged ice should be used. DO NOT FREEZE WATER SAMPLES. 

9.	 Immediately transfer the vial to the sample shuttle (device that contains a “set” of VOA vials) once it has been 
collected. Do NOT allow ice to touch the vials. 

Perform the Following for Empty Vials: 

1.	 Rinse the vial with sample water prior to actual sample collection and preservation. 

Regions vary in their approach to pre-rinsing and/or re-using sample vials (e.g., some Regions do not 
recommend pre-rinsing and/or re-use of pre-cleaned containers using sample water).  Be sure to follow 
Regional guidance.  
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2.	 Add 1-2 mL of acid preservative to the vial.  Check to ensure that the sample you are collecting requires a 
preservative (follow Regional guidance). 

3.	 Pour the sample slowly down the edge of the sample vial to avoid excess aeration and agitation of the sample. 

4.	 Fill the vial completely so that a reverse (convex) meniscus is present and ensure that there are no air bubbles present 
(either in the body or especially at the top of the vial). 

5. 	 Place the septum on the vial so that the PTFE side is in contact with the sample, and then firmly tighten the cap. 

6.	 Gently flip the vial a few times to ensure that the sample is mixed with the acid preservative. 

7.	 While holding the vial upright, gently tap the vial to check for air bubbles (either in the body or especially at the top 
of the vial). 

8. 	 If air bubbles are present, discard the sample and recollect a new sample using the same sample vial.  Repeat Steps 1 
- 7 above. 

9. 	 Check the recollected sample for air bubbles.  If air bubbles are present, additional sample water may be added to the 
vial to eliminate air bubbles.  If there are air bubbles after three consecutive attempts to eliminate air bubbles by the 
addition of sample water, the entire sample and sample vial should be discarded and a new sample collected. 

10.	 Do NOT mix or composite samples for VOAs. 

11.	 Cool sample to a temperature of 4°C (±2°C).  Samplers should begin the cooling process in the field as samples are 
being collected.  Double-bagged ice should be used. DO NOT FREEZE WATER SAMPLES. 

12. 	Immediately transfer the vial to the sample shuttle (device which contains a “set” of VOA vials) once it has been 
collected.  Do NOT allow ice to touch the vials. 

Things to Remember: 

•	 Samples must be shipped as soon as possible, preferably on the same day as sample collection to avoid exceeding 
sample holding times.  If overnight transit is not possible, samples should be maintained at 2 - 4°C until they are 
shipped to the laboratory. 

•	 If samples are not preserved (a requirement for certain analytes), the technical holding time is shortened to 7 days. 
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Appendix D: Sampling Techniques and Considerations 

affect their sampling efforts. 

During a sampling event, the sampler is expected to follow prescribed sampling techniques.  The sampler should also be 
aware of any special sampling considerations, contaminant issues, and sample compositing and mixing methods that could 

Regional guidance will take precedence over any of the techniques and considerations listed below. 

D.1 General Sampling Techniques 

Information regarding surface water, sediment, soil, and groundwater sampling can be found in many documents 
including, but not limited to, the following sources: 

•	 Compendium of ERT Surface Water and Sediment Sampling Procedures, EPA/540/P-91/005; 
•	 Compendium of ERT Soil Sampling and Surface Geophysics Procedures, EPA/540/P-91/006; 
•	 Compendium of ERT Groundwater Sampling Procedures, EPA/540/P-91/007; 
•	 Quality Assurance Sampling Plan for Environmental Response (QASPER) software, Version 4.1, ERT; and 
•	 Requirements for the Preparation of Sampling and Analysis Plans; United States Army Corps of Engineers, 

February 1, 2001, EM 200-1-3. 

When working with potentially hazardous materials, samplers should follow USEPA and OSHA requirements, 
specific health and safety procedures, and DOT requirements. 

D.2 Special Sampling Considerations 

Samplers should refer to Regionally-developed SOPs to obtain specific procedures for properly collecting and 
preserving samples in the field.  For additional guidance regarding sampling for VOAs in soil and water, see 
Appendices B and C.  Samplers should obtain Regional guidance when testing and ameliorating for: 

•	 Carbonates in VOA soil and water; 
•	 Residual chlorine in VOA soil and water, or cyanide water; 
•	 Oxidants in VOA soil and water; or 
•	 Sulfides in cyanide. 

D.3 Contaminant Sampling 

Certain compounds can be detected in the parts-per-billion (ppb) and/or parts-per-trillion (ppt) range.  Extreme care 
MUST be taken to prevent cross-contamination of these samples.  The following precautions should be taken when 
trace contaminants are a concern: 

•	 Disposable gloves should be worn each time a different location is sampled. 
•	 When collecting both surface water and sediments, surface water samples should be collected first.  This reduces 

the chance of sediment dispersal into surface water, and the resulting loss of surface water sample integrity. 
•	 Sampling should occur in a progression from the least to the most contaminated area, if this information is 

known to the sampling team. 
•	 Samplers should use equipment constructed of PTFE, stainless steel, or glass that has been properly pre-cleaned 

for collection of samples for trace organic and/or inorganic analyses.  Equipment constructed of plastic or 
polyvinyl chloride (PVC) should NOT be used to collect samples for trace organic compound analyses. 

•	 Equipment constructed of stainless steel should NOT be used to collect samples for trace metals analysis. 

D.4 Sample Compositing 

Sample compositing is a site-specific activity that must be conducted according to the SAP.  Compositing is typically 
used for large sites under investigation to improve the precision (i.e., lower the variance) of the estimated average 
contaminant concentrations.  Samples fo r VOA analysis shoul d N OT be composited to minimiz e loss of 
VOAs/analytes. 
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Composite samples consist of a series of discrete grab samples that are mixed together to characterize the average 
composition of a given material.  The discrete samples are usually of equal volume, but may be weighted to reflect an 
increased flow or volume.  Regardless, all discrete samples must be collected in an identical manner and the number 
of grab samples forming a composite should be consistent.  There are several compositing techniques that may be 
required such as: 

•	 Flow-proportioned – Collected proportional to the flow rate during the compositing period by either a time-
varying/constant volume or a time-constant/varying volume method.  This technique is usually associated 
with wastewater or storm water runoff sampling. 

•	 Time – Composed of a varying number of discrete samples collected at equal time intervals during the 
compositing period.  This technique is typically used to sample wastewater and streams, and in some air 
sampling applications. 

•	 Areal – Collected from individual grab samples collected in an area or on a cross-sectional basis.  Areal 
composites are comprised of equal volumes of grab samples where all grabs are collected in an identical 
manner.  This technique is typically used for estimating average contaminant concentrations in soils or 
sediments.  This technique is useful when contaminants are present in nugget form (i.e., TNT chunks, lead 
shot, etc.), thus exhibiting large differences in concentration over a small sample area. 

•	 Vertical – Collected from individual grab samples but taken from a vertical cross section.  Vertical composites 
are comprised of equal volumes of grab samples where all grab samples are collected in an identical manner. 
Examples would include vertical profiles of a soil borehole or sediment columns. 

•	 Volume – Collected from discrete samples whose aliquot volumes are proportional to the volume of sampled 
material. Volume composites are usually associated with hazardous waste bulking operations where the 
sample represents combined or bulked waste. 

When compositing solid samples (i.e., sediment, soil, or sludge) for analysis of compounds present in trace quantities, 
use a stainless steel or PTFE bowl and spatula. 

D.5 Sample Mixing and Homogenizing 

Mixing of the sample for the remaining parameters is necessary to create a representative sample media.  It is 
extremely important that solid samples be mixed as thoroughly as possible to ensure that the sample is as 
representative as possible of the sample location.  Please refer to the project-specific SAP regarding instructions on 
removal of any extraneous materials (e.g., leaves, sticks, rocks, etc.).  The mixing technique will depend on the 
physical characteristics of the solid material (e.g., particle size, moisture content, etc.).  The mixing container should 
be large enough to hold the sample volume and accommodate the procedures without spilling. Both the mixing 
container (generally a bowl or tray) and the mixing implement should be properly decontaminated before use. 
Samples should be homogenized according to procedures listed in the project-specific SAP. 

Samples for VOA analysis should not be mixed to minimize loss of volatile analytes. 

Table D-1 provides a short procedure for mixing a soil sample with a small particle size (less than 1/4 in) and filling 
sample containers in the field. 

Table D-1. Mixing a Sample and Filling Sample Containers 
Step Action 

1 Roll the contents of the compositing container to the middle of the container and mix. 

2 Quarter the sample and move to the sides of the container. 

3 Mix each quarter individually, then combine and mix OPPOSITE quarters, then roll to the middle of the container. 

4 Mix the sample once more, and then quarter the sample again. 

5 Mix each quarter individually, then combine and mix ADJACENT corners, then roll to the middle of the container.  The 
goal is to achieve a consistent physical appearance before sample containers are filled. 

6 Flatten piled material into an oblong shape. 

7 Using a flat-bottomed scoop, collect a strip of soil across the entire width of the short axis and place it into a sample 
container. 

8 Repeat Step 7 at evenly-spaced intervals until the sample containers are filled. 

9 Record the approximate quantity of each subsample in the field log book. 
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Appendix E: Sampling Checklists 

Appendix E-1: Personnel Preparation Checklist  
(Page 1 of 1) 

Personnel Briefing Yes No Comments: 
1. Did you review sampling team responsibilities and identify individual(s) responsible 

for corrective actions? 

2. Did you ensure that you have met the appropriate personal safety and protection 
requirements? 

3. Did you identify sampling locations and receive permission to access them, as 
appropriate? 

4. Did you contact the appropriate utility companies PRIOR to the start of sampling? 

By law, utility companies must be contacted prior to the start of 
digging/sampling so that any underground utilities (gas lines, water lines, 
electrical lines, etc.) can be marked.  A list of one-call centers for each state 
may be found at: http://www.digsafely.com/contacts.htm. 

5. If sampling on private property, do you have sample receipts to provide to the 
property owner for all samples taken and removed from the property? 

6. Have you determined the number and type of samples to be collected? 

7. Did you review sample collection methods? 

8. Have you reviewed sample container requirements? 

9. Did you review decontamination requirements, procedures, and locations? 

10. Did you determine holding times and conditions? 

11. Did you determine Performance Evaluation (PE) and Quality Control (QC) sample 
requirements? 

12. Have you obtained shipping cooler temperature blanks, if required? 

13. Did you review sample label and tag requirements? 

14. Did you review Traffic Report/Chain of Custody (TR/COC) Record and custody seal 
requirements? 

15. Have you obtained the laboratory name, shipping addresses, and telephone number? 

16. Did you review cooler return instructions? 

17. Have you obtained shipping company information (name, telephone number, 
account number, pickup schedule)? 

18. Have you obtained shipping schedules? 

19. Did you review shipment reporting requirements and the appropriate contact names 
and telephone numbers for reporting? 

20. Have you included any sampler comments regarding sampling issues (e.g., low 
volumes, matrix, suspected concentrations based on field measurements)? 
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Appendix E-2: General Sample Collection Checklist  
(Page 1 of 1) 

General Sample Collection Yes No Comments: 
1. Did you identify and mark the sampling location with buoys, flags, or stakes 

according to the sampling plans, maps, and grids? 

2. If the sampling location is inaccessible, did you contact the appropriate field or 
Regional personnel for instructions? 

3. Did you use the correct sampling equipment? 

4. Did you follow the correct decontamination procedures? 

5. Did you follow the correct collection procedures? 

6. Did you use the correct sample containers for each sample collected? 

7. Did you collect the correct volume for each sample? 

8. Did you collect the correct type of sample, including primary samples and Quality 
Control (QC) samples? 

9. Did you properly preserve each sample collected? 

10.  Did you correctly document and label each sample with all necessary information? 

Under no circumstances should the site name appear on any 
documentation being sent to the laboratory. 

11. If sampling on private property, did you provide a sample receipt to the owner of the 
property for all samples taken and removed from the property? 
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Appendix E-3: Completing Field Logbook Checklist
(Page 1 of 1) 

Completing Field Logbook Yes No Comments: 
1. Did you use waterproof ink when writing in the field logbook? 

2. Did you document sampling project information such as: 
C Project name, ID, and location; 
C Names of samplers; 
C Geological observations, including maps; 
C Atmospheric conditions; 
C Field measurements; and 
C Sampling dates, times, and locations? 

Under no circumstances should the site name appear on any 
documentation being sent to the laboratory. 

3. Did you record sampling activity information such as: 
C Sampling dates and times; 
C Sample identifications; 
C Sample matrices; 
C Sample descriptions (e.g., odors and/or colors); 
C Number of samples taken; 
C Sampling methods/equipment; and 
C Description of QC samples? 

4. Did you document any and all deviations from the sampling plan? 

5. Did you document any and all difficulties in sampling and/or any unusual 
circumstances? 

6. Were all errors corrected by crossing a line through the error, initialing the error, 
dating the error, and then adding the correct information? 
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Appendix E-4: Completing Handwritten Sample Labels Checklist  
(Page 1 of 1) 

Completing Handwritten Sample Labels Yes No Comments: 
1. Did the Region provide CLP Sample Numbers and SMO-assigned Case Numbers? 

2. If additional CLP Sample Numbers were needed, did you contact the appropriate 
Regional personnel? 

3. Were the CLP Sample Numbers and SMO-assigned Case Numbers on the labels 
correct?  Organic CLP Sample Numbers begin with the Regional letter code, 
followed by letters and numbers.  Inorganic CLP Sample Numbers begin with 
“M”, followed by the Regional letter code, and then letters and numbers. 

The following characters are not used in generating CLP Sample 
Numbers and should never appear on any paperwork send to the 
laboratory: I; O; U; and V. Also, the last character of a CLP Sample 
Number will never be a letter. 

4. Were samples uniquely numbered and designated to only one sample? 

Samples collected for total metal and dissolved metal analyses must 
receive separate, unique, CLP Sample Numbers. 

5. Were Quality Control (QC) samples numbered accordingly? 

6. Were the specific requirements followed for total and dissolved metals analysis, 
QC and Performance Evaluation (PE) samples, and SW-846 Method 5035A? 

7. Were all temperature blanks labeled with “TEMPERATURE BLANK”? 

8. Was a sample label containing the CLP Sample Number, SMO-assigned Case 
Number, location, concentration, preservative, and the fraction/analysis, attached to 
each sample bottle or container as the sample was collected? 

Under no circumstances should the site name appear on any 
documentation being sent to the laboratory. 

9. Was clear tape placed over the sample labels to protect the labels from moisture 
and to help the labels adhere to the sample bottle? 

10. Were all errors corrected by crossing a line through the error, initialing the error, 
dating the error, and then adding the correct information? 
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Appendix E-5: Completing Handwritten Sample Tags & Custody Seals Checklists 
(Page 1 of 1) 

Completing Handwritten Sample Tags Yes No Comments: 
1. Was waterproof ink used on the sample tags? 

2. If Regionally required for individual sample containers, was the project code on the 
sample tag completed? 

3. Was the station number on the sample tag completed? 

4 Was the date filled in using the format MM/DD/YYYY? 

5. Was the time of sample collection indicated in military time format HH:MM? 

6. Was the box checked indicating composite or grab sample? 

7. Was the station location on the sample tag completed? 

8. Did you indicate whether or not the sample was preserved by checking “yes” or 
“no?” 

9. Was the appropriate analysis indicated on the sample tag? 

10. Were the appropriate CLP Sample Number and SMO-assigned Case Number 
indicated and cross-referenced with the numbers on the sample label? 

11. Did you sign the sample tags? 

12 Did you attach the sample tag to the neck of the sample bottle with striang, stretch 
string, or wire (recommended method)? 

Do NOT use wire to attach a sample tag to a metal sample. 

13. Were all errors corrected by crossing a line through the error, initialing the error, 
dating the error, and then adding the correct information? 

Completing Custody Seals Yes No Comments: 
1. Did you sign and date the custody seal? 

2. Did you attach a completed custody seal to the sample bottle, container, or plastic 
bag, placing the seal over the cap or lid of each sample bottle or container or on the 
bag opening such that it will be broken if the sample bottle, container, or bag is 
opened or tampered with? 

3. As appropriate, did you attach the completed custody seal to the sample shipping 
container or cooler, placing the seal such that it will be broken if the container or 
cooler is opened or tampered with? 

4. Were all errors corrected by crossing a line through the error, initialing the error, 
dating the error, and then adding the correct information? 
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Appendix E-6: Packing Sample Container Checklist
(Page 1 of 1) 

Packing Sample Container Yes No Comments: 
1. Did you follow all State, Federal, Department of Transportation (DOT), and 

International Air Transportation Association (IATA) regulations governing the 
packaging of environmental and hazardous samples? 

If samples contain methanol preservation (e.g., samples to be analyzed by SW
846 Method 5035A), refer to the packaging instructions in Appendix A. 

2. Were all CLP Sample Numbers, SMO-assigned Case Numbers, fractions/analyses, 
labels, tags, and custody seals attached to the correct sample containers? 

3. Was an inventory conducted of CLP Sample Numbers, SMO-assigned Case 
Numbers, fractions/analyses, and containers, and verified against the TR/COC 
Records? 

4. Were the correct number and type of Performance Evaluation (PE) and Quality 
Control (QC) samples collected? 

5. Were all sample containers sealed in clear plastic bags with the sample label and tag 
visible through the packaging? 

6. Were all soil/sediment samples known to contain dioxin securely enclosed in metal 
cans (e.g., paint cans) with the lids sealed? 

7. Was suitable absorbent packing material placed around the sample bottles or 
containers? 

8. Were the outsides of metal containers labeled properly with the CLP Sample 
Number, SMO-assigned Case Number, and the fraction/analysis of the sample 
inside? 
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Appendix E-7: Packing Shipping Container Checklist
(Page 1 of 1) 

Packing Shipping Container Yes No Comments: 
1. Were you shipping samples in a clean waterproof metal or hard plastic ice chest or 

cooler in good condition? 

2. Were all non-applicable labels from previous shipments removed from the container? 

3. Were all inside and outside drain plugs closed and covered with suitable tape (e.g., 
duct tape)? 

4. Was the inside of the cooler lined with plastic (e.g., large heavy-duty garbage bag)? 

5. Was the lined shipping cooler packed with noncombustible absorbent packing 
material? 

6. Were sample containers placed in the cooler in an upright position not touching one 
another? 

7. Was a sample shipping cooler temperature blank included in the cooler? 

8. Did the documentation in the cooler only address the samples in that cooler? 

9. Was the site name absent from all documentation? 
Under no circumstances should the site name appear on any 
documentation being sent to the laboratory. 

10. Was there sufficient packing material around and in between the sample bottles and 
cans to avoid breakage during transport? 

11. If required, was double-bagged ice placed on top and around sample bottles to keep 
the samples cold at 4°C (± 2° C)? 

Do Not Pack Loose Ice Into the Cooler! 

12. Was the top of the plastic liner fastened and secured with tape? 

13. Was a completed custody seal placed around the top of the fastened plastic liner (if 
required by the Region)? 

14. Were all sample documents enclosed within the cooler (e.g., TR/COC Record and 
cooler return instructions) in a waterproof plastic bag? 

15. Was the plastic bag, containing the documentation, taped to the underside of the 
cooler lid? 

16. Were cooler return instructions and airbills, if required, taped to the underside of the 
cooler lid? 

17. Was the return address of the cooler written with permanent ink on the underside of 
the cooler lid? 

18. Was tape placed around the outside of the entire cooler and over the hinges? 

19. Were the completed custody seals placed over the top edge of the cooler so the cooler 
cannot be opened without breaking the seals? 

20. Was the return address label attached to the top left corner of the cooler lid? 

21. Were instructional labels attached to the top of the cooler, as necessary (e.g., “This 
End Up,” “Do Not Tamper With,” or “Environmental Laboratory Samples”)? 

22. If shipping hazardous samples, were the correct labels attached to the cooler (e.g., 
“Flammable Liquids”, “Caution”, or “Poison”)? 

23. If shipping samples containing methanol as a preservative (e.g., samples to be 
analyzed by SW-846 Method 5035A), was a label used to indicate methanol, the 
United Nations (UN) identification number for methanol (UN 1230), and Limited 
Quantity? 
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Appendix E-8: Shipping & Reporting CLP Samples Checklist  
(Page 1 of 1) 

Shipping CLP Samples Yes No Comments: 
1. Did you follow all State, Federal, Department of Transportation (DOT), and 

International Air Transportation Association (IATA) regulations governing the 
shipment of environmental and hazardous samples? 

2. Was a separate airbill filled out for each cooler being shipped? 

3. Was the airbill filled out completely, including correct laboratory name, address, and 
telephone number, identification of recipient as “Sample Custodian,” and appropriate 
delivery option (e.g., overnight or Saturday)? 

4. Was the completed airbill attached to the top of the cooler with the correct laboratory 
address? 

5. If more than one cooler was being shipped to the same laboratory, were they marked 
as “1 of 2,” “2 of 2,” etc.? 

6. Were the samples being shipped “overnight” through a qualified commercial carrier? 

Reporting CLP Samples Yes No Comments: 
1. Did you contact the Contract Laboratory Program Sample Management Office (SMO) 

on the same day samples were shipped? 

2. If the samples were shipped after 5:00 PM Eastern Time (ET), were they reported to 
the RSCC (or designee) or to SMO by 8:00 AM ET the following business day? 

3. Did you notify the RSCC (or designee) or SMO so that SMO will receive the delivery 
information by 3:00 PM ET on Friday for sample shipments that will be delivered to 
the laboratory on Saturday? 

4. Did you provide the RSCC (or designee) or SMO with:  
C Your name, phone number, and Region number; 
C Case Number of the project; 
C Exact number of samples, matrix(ces), concentration(s), and type of analysis;  
C Laboratory(ies) to which the samples were shipped;  
C Carrier name and airbill number;  
C Date of shipment;  
C Date of next shipment; and 
C Any other information pertinent to the shipment? 
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Appendix F: Glossary 

Analyte -- The element, compound, or ion that is determined in an analytical procedure; the substance or chemical 
constituent of interest. 

Analytical Se rvices B ranch (ASB ) -- Directs the Contract Laboratory Program (CLP) from within the United States 
Environmental Protection Agency’s (USEPA’s) Office of Superfund Remediation and Technology Innovation (OSRTI) in 
the Office of Solid Waste and Emergency Response (OSWER). 

Aroclor -- Polychlorinated biphenyls (PCBs) or a class of organic compounds with 1 to 10 chlorine atoms attached to 
biphenyl and a general chemical formula of C12H10-xClx. PCBs, commercially produced as complex mixtures containing 
multiple isomers at different degrees of chlorination, were marketed in North America under the trade name Aroclor. 

Case -- A finite, usually predetermined, number of samples collected over a given time period from a particular site.  Case 
Numbers are assigned by the Sample Management Office (SMO).  A Case consists of one or more Sample Delivery Groups 
(SDGs). 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) -- Initiated in December 1980, 
CERCLA provided broad federal authority to respond directly to the release or possible release or hazardous substances 
that may endanger human health or the environment.  CERCLA also established a trust fund to provide for cleanup when 
no responsible party could be identified; hence CERCLA is commonly referred to as “Superfund”. 

Contract Laboratory Progr am (CLP) -- A national program of commercial laboratories under contract to support the 
USEPA’s nationwide efforts to clean up designated hazardous waste sites by providing a range of chemical analytical 
services to produce environmental data of known and documented quality.  This program is directed by USEPA’s 
Analytical Services Branch (ASB). 

Contract Laboratory Program Project Officer (CLP PO) -- Monitors technical performance of the contract laboratories 
in each Region. 

Contract L aboratory Program Samp le Ma nagement Office (CLP SMO ) -- A contractor-operated facility operated 
under the CLP, awarded and administered by the USEPA, which provides necessary management, operations, and 
administrative support to the CLP.  SMO coordinates and schedules sample analyses, tracks sample shipments and 
analyses, receives and tracks data for completeness and compliance, and processes laboratory invoices. 

Custody Seal -- An adhesive label or tape that is used to seal a sample bottle or container that maintains chain-of-custody 
and that will break if the sample bottle or container is opened or tampered with. 

Cyanide (Total) -- Cyanide ion and complex cyanides converted to hydrocyanic acid (HCN) by reaction in a reflux system 
of a mineral acid in the presence of magnesium ion. 

Data Quality Objective (DQO) -- The requirements established to maintain the quality of the data being collected. 

Data Va lidation -- Data validation is based on Region-defined criteria and limits, professional judgment of the data 
validator, and (if available) the Quality Assurance Project Plan (QAPP) and Sampling and Analysis Plan (SAP). 

Equipment Blank -- A sample used to check field decontamination procedures.  See Field Blank. 

Field Blank  -- Any blank sample that is submitted from the field.  Each field blank is assigned its own unique USEPA 
Sample Number.  A Field Blank checks for cross-contamination during sample collection, sample shipment, and in the 
laboratory. A field blank includes trip blanks, rinsates, equipment blanks, etc. 

Field Duplicate -- Checks reproducibility of laboratory and field procedures and indicates non-homogeneity. 

Field Operations Reporting Ma nagement Sys tem (F ORMS) II L ite -- A stand-alone, Windows-based software 
application that enables samplers to automatically create and generate sample documentation both prior to and during a 
sampling event. 

Field QC Sample -- Used to detect for contamination or error in the field. 

Field Sample  -- Primary sample material taken out in the field from which other samples, such as duplicates or split 
samples are derived.  A field sample can be prepared in the field and sent for analysis in one or multiple containers, and is 
identified by a unique EPA Sample Number. 

Field Sampling Plan (FSP) -- Developed to outline the actual steps and requirements pertaining to a particular sampling 
event, and explains, in detail, each component of the event to all involved samplers. 
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Holding Time -- The elapsed time expressed in hours, days, or months from the date of collection of the sample until the 
date of its analysis.  

Contractual -- The lengths of time that the CLP laboratory must follow to comply with the terms of the contract, 
and are described in the CLP analytical services Statements of Work (SOWs).   

Technical -- The maximum lengths of time that samples may be held from time of collection to time of 
preparation and/or analysis and still be considered valid. 

Laboratory Blank -- See Method Blank. 

Laboratory Duplicate -- A sample required by the laboratory’s contract to check the precision of inorganic analyses. 

Laboratory QC Sample  -- An additional volume of an existing sample, as required by the laboratory’s contract, used to 
detect contamination or error in the laboratory’s practices. 

Matrix -- The predominant material of which a sample to be analyzed is composed.  

Matrix Spike  (MS)  -- Sample required by the laboratory’s contract to check the accuracy of organic and inorganic 
analyses.  It is an aliquot of a sample (water or soil) that is fortified (spiked) with known quantities of a specific compound 
and subjected to the entire analytical procedure.  See Matrix Spike Duplicate. 

Matrix Spike Duplicate (MSD)  -- Sample required by the laboratory’s contract to check the accuracy and precision of 
organic analyses.  It is a second aliquot of the same matrix as the Matrix Spike (MS) that is spiked to determine the 
precision of the method.  See Matrix Spike. 

Method Blank -- An analytical control consisting of all reagents, internal standards and surrogate standards [or System 
Monitoring Compounds (SMCs) for volatile organic analysis], that is carried throughout the entire analytical procedure. 
The method blank is used to define the level of laboratory, background, and reagent contamination, also referred to as 
laboratory blank when defining the level of laboratory contamination.  

Performance Evaluati on (P E) Sample -- A sample of known composition provided by the USEPA for contractor 
analysis. Used by USEPA to evaluate contractor performance. 

Pesticides -- Substances intended to repel, kill, or control any species designated a “pest”, including weeds, insects, 
rodents, fungi, bacteria, and other organisms.  Under the CLP, only organochlorine pesticides are analyzed (e.g., DDT, 
Dieldrin, Endrin, etc.). 

Polychlorinated Biphenyls (PCBs) -- A group of toxic, persistent chemicals used in electrical transformers and capacitors 
for insulating purposes, and in gas pipeline systems as a lubricant.  The sale and new use of PCBs were banned by law in 
1979. 

Quality Ass urance (QA)  -- An integrated system of management activities involving planning, implementation, 
assessment, reporting, and quality improvement to ensure that a process, item, or service is of the type and quality needed 
and expected by the customer. 

Quality Assurance Pr oject Plan (QAPP) -- Document written to meet requirements outlined in the document EPA 
Guidance for Quality Assurance Project Plans (EPA QA/R-5).  Prepared in advance of field activities and used by 
samplers to develop any subsequent plans such as the Sampling Analysis Plan (SAP) or the Field Sampling Plan (FSP). 

Quality Co ntrol (QC) -- The overall system of technical activities that measures the attributes and performance of a 
process, item, or service against defined standards to verify that they meet the stated requirements established by the 
customer; operational techniques and activities that are used to fulfill requirements for quality. 

Regional Sample Control Center (RSCC) Coordinator -- In most Regions, coordinates sampling efforts and serves as 
the central point-of-contact for sampling questions and problems.  Also assists in coordinating the level of Regional 
sampling activities to correspond with the monthly projected demand for analytical services. 

Regional Site Manager -- Coordinates the development of data quality objectives and oversees project-specific remedial or 
removal contractors, State officials, or private parties conducting site sampling efforts.   

Rinse Blank -- A sample used to check decontamination procedures.  Also see Field Blank. 

Routine Analytical Service (RAS) -- The standard inorganic and organic analyses available through the CLP. 

Sample -- A discrete portion of material to be analyzed that is contained in single or multiple containers, and identified by a 
unique Sample Number. 
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Sample Delivery Group (SDG) – A unit within a sample Case that is used to identify a group of samples for delivery.  An 
SDG is defined by the following, whichever is most frequent: 

• Each Case of field samples received; or  
• Each 20 field samples (excluding PE samples) within a Case; or 
• Each 7 calendar day period (3 calendar day period for 7-day turnaround) during which field samples in a Case are 

received (said period beginning with the receipt of the first sample in the SDG). 
In addition, all samples and/or sample fractions assigned to an SDG must have been scheduled under the same contractual 
turnaround time.  Preliminary Results have no impact on defining the SDG.  Sample may be assigned to SDGs by matrix 
(e.g., all soil samples in one SDG, all water samples in another) at the discretion of the laboratory. 

Sample Label -- An identification label attached to a sample bottle or container to identify the sample. 

Sample Number -- A unique number used to identify and track a sample.  This number can be recorded on a sample label 
or written on the sample bottle or container using indelible ink. 

Sample Tag -- A tag attached to a sample that identifies the sample and maintains chain-of-custody. 

Sampling Analysis Plan (SAP) -- A document that explains how samples are to be collected and analyzed for a particular 
sampling event. 

Semivolatile Organic Analyte (SVOA) -- A compound amenable to analysis by extraction of the sample using an organic 
solvent. 

Statement of Work (SOW)  -- A document that specifies how laboratories analyze samples under a particular Contract 
Laboratory Program (CLP) analytical program. 

Superfund -- The program operated under the legislative authority of the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) and Superfund Amendments and Reauthorization Act (SARA) that funds and 
carries out USEPA removal and remedial activities at hazardous waste sites.  These activities include establishing the 
National Priorities List (NPL), investigating sites for inclusion on the list, determining their priority, and conducting and/or 
supervising cleanup and other remedial actions. 

Superfund Amendmen ts and Reauthorization Ac t (S ARA) -- The 1986 amendment to the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA). 

Traffic Rep ort/Chain o f C ustody (T R/COC) Rec ord -- A record that is functionally similar to a packing slip that 
accompanies a shipment of goods.  Used as physical evidence of sample custody and functions as a permanent record for 
each sample collected. 

Trip Blank -- A sample used to check for contamination during sample handling and shipment from field to laboratory. 
Also see Field Blank. 

Volatile Or ganic A nalyte (VO A) -- A compound amenable to analysis by the purge-and-trap technique.  Used 
synonymously with the term purgeable compound. 
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APPENDIX B 

SITE-SPECIFIC DATA QUALITY OBJECTIVES 



 

 

DATA QUALITY OBJECTIVE NO. 1 
JACKPILE-PAGUATE URANIUM MINE 

MEDIA OF CONCERN: WASTE SOURCE SOILS  

STEP 1. STATE THE PROBLEM 

Contaminated mine tailings may be present at the former Jackpile Mine representing a threat to human health and the 
environment.   

STEP 2. IDENTIFY THE DECISION 

Waste source soil samples will be collected from the mine area to (1) identify the source areas and areas of observed 
contamination (2) classify the source type (3) identify the contaminants of concern (COCs) associated with each source 
area or area of observed contamination (4) calculate the hazardous waste quantity for each source. 

IDENTIFY THE ALTERNATIVE ACTIONS THAT 
MAY BE TAKEN BASED ON THE DECISIONS. 

• If COCs identified in waste soil samples  are CERCLA 
hazardous substances as defined in CERCLA Sections 
101(14) and 101(33), then an area of observed 
contamination has been established and COCs can 
contribute to Hazard Ranking System (HRS) evaluation. 

• If no COCs in the waste soil samples then an area of 
observed contamination has not been established and 
the soil represented by the samples will not require 
additional attention. 

STEP 3. IDENTIFY INPUTS TO THE DECISION 

IDENTIFY THE INFORMATIONAL INPUTS 
NEEDED TO RESOLVE A DECISION. 

• Review historical site operations contributing to 
contamination.  

• Contaminant concentrations in waste soil samples 
collected during sampling. 

IDENTIFY THE SOURCES FOR EACH 
INFORMATIONAL INPUT AND LIST THE INPUTS 
THAT ARE OBTAINED THROUGH 
ENVIRONMENTAL MEASUREMENTS. 

• Waste soil sample locations as shown in Figure 3-1. 

• Analytical results from alpha spec analysis of uranium 
ions by ASTM D3972 and total metals with mercury 
and cyanide by SW846 6010C/7471B and 9012B. 

BASIS FOR THE CONTAMINANT SPECIFIC 
ACTION LEVELS. 

Waste source soil samples will be used to determine and 
area of observed contamination and attribution to the surface 
water pathway (DQO No. 2) 

IDENTIFY POTENTIAL SAMPLING TECHNIQUES 
AND APPROPRIATE ANALYTICAL METHODS. 

• Alpha Spec of uranium ions by ASTM D3972 
• Total Analyte List (TAL) Metals by SW-846 Method 

6010C  
• Mercury by SW-846 Method 7471B  
• Total Cyanide by SW-846 Method 9012B 

STEP 4. DEFINE THE BOUNDARIES OF THE STUDY 

DEFINE THE DOMAIN OR GEOGRAPHIC AREA 
WITHIN WHICH ALL DECISIONS MUST APPLY. 

Soil at the three uranium mine pits and from waste areas 
located within Jackpile Mine. 

SPECIFY THE CHARACTERISTICS THAT DEFINE 
THE POPULATION OF INTEREST. 

Contaminant concentrations in waste soils samples. 

DEFINE THE SCALE OF DECISION MAKING. Results of waste soil samples will be used to determine and 
area of observed contamination and attribution to the site 
and surface water pathway including contribution to the 
HRS evaluation. 

DETERMINE THE TIME FRAME TO WHICH THE 
DATA APPLY. 

The data will apply until the waste soil represented by the 
sample receives appropriate response actions. 

 



 

 

DATA QUALITY OBJECTIVE NO. 1 
JACKPILE-PAGUATE URANIUM MINE 

MEDIA OF CONCERN: WASTE SOURCE SOILS (continued) 

STEP 4. DEFINE THE BOUNDARIES OF THE STUDY (Continued) 

DETERMINE WHEN TO COLLECT DATA. Samples will be collected during the START-3 field 
effort and prior to HRS evaluation. 

IDENTIFY PRACTICAL CONSTRAINTS ON DATA 
COLLECTION. 

• Inclement weather. 
• Access not attainable. 

STEP 5. DEVELOP A DECISION RULE 

SPECIFY THE PARAMETER THAT 
CHARACTERIZES THE POPULATION OF 
INTEREST. 

Detection of COCs in the waste samples by analytical 
testing to confirm in CERCLA Sections 101(14) and 
101(33) hazardous substances. 

SPECIFY THE ACTION LEVEL FOR THE 
DECISION. 

If the COCs identified in the waste soil samples are 
CERCLA hazardous substances as defined in CERCLA 
Sections 101(14) and 101(33), then an area of observed 
contamination has been established.  
If no COCs in the waste soil samples then an area of 
observed contamination has not been established and 
the soil represented by the samples will not require 
additional attention. 
  

STEP 6. SPECIFY LIMITS ON DECISION ERRORS 

DEVELOP A DECISION RULE. If waste soil sample is defined as a hazardous substance 
[CERCLA Sections 101(14) and 101(33)], then an area 
of observed contamination has been established. 

   

DETERMINE THE POSSIBLE RANGE OF THE 
PARAMETER OF INTEREST. 

Contaminant concentrations may range from  0 µg/mg  
to more than the contaminant specific action level. 

DEFINE BOTH TYPES OF DECISION ERRORS 
AND IDENTIFY THE POTENTIAL 
CONSEQUENCES OF EACH. 

Type I Error:  Deciding that the specified area 
represented by the waste soil sample does not exceed 
the specified assessment level when, in truth, the waste 
soil concentration of the contaminant exceeds its 
specified assessment level. The consequence of this 
decision error is that contaminated waste soil will 
remain in place, possibly endangering human health and 
the environment.   This decision error is more severe. 

Type II Error:  Deciding that the specified area 
represented by the waste soil sample does exceed the 
specified assessment level when, in truth, it does not. 
The consequences of this decision error are that 
remediation of the waste soil will continue and 
unnecessary costs will be incurred. 

ESTABLISH THE TRUE STATE OF NATURE FOR 
EACH DECISION RULE. 

The true state of nature when the waste soil is decided 
to be below the specified assessment levels when in 
fact, it is not below the specified assessment levels, is 
that the waste soil does need remedial action. 
The true state of nature when the waste soil is decided 
to be above the specified assessment levels when in 
fact, it is not above the specified assessment levels, is 
that the waste soil does not need remedial action. 



 

 

DATA QUALITY OBJECTIVE NO. 1 
JACKPILE-PAGUATE URANIUM MINE 

MEDIA OF CONCERN: WASTE SOURCE SOILS (continued) 

STEP 6. SPECIFY LIMITS ON DECISION ERRORS (Continued) 

DEFINE THE TRUE STATE OF NATURE FOR THE 
MORE SEVERE DECISION ERROR AS THE 
BASELINE CONDITION OR THE NULL 
HYPOTHESIS (Ho) AND DEFINE THE TRUE 
STATE FOR THE LESS SEVERE DECISION 
ERROR AS THE ALTERNATIVE HYPOTHESIS 
(Ha). 

Ho: The waste represented by the sample is above the 
specified action level.   
 
Ha: The waste represented by the sample is below the 
specified action level.   

ASSIGN THE TERMS “FALSE POSITIVE” AND 
“FALSE NEGATIVE” TO THE PROPER DECISION 
ERRORS. 

• False Positive Error = Type I 
• False Negative Error = Type II 

ASSIGN PROBABILITY VALUES TO POINTS 
ABOVE AND BELOW THE ACTION LEVEL THAT 
REFLECT THE ACCEPTABLE PROBABILITY FOR 
THE OCCURRENCES OF DECISION ERRORS. 

To be assigned based on discussions with EPA SAM. 

STEP 7. OPTIMIZE THE DESIGN 

REVIEW THE DQOs. Due to insufficient historical data, determination of the 
standard deviation was not possible. Therefore, sample 
size calculation using the traditional statistical formula 
may not be the optimal design. In order to select the 
optimal sampling program that satisfies the DQOs and 
is the most resource effective, other elements were 
considered. 

DEVELOP GENERAL SAMPLING AND ANALYSIS DESIGN. 
A total of six waste source samples will be collected from the uranium mine pits and waste areas within the 
Jackpile Mine and analyzed to determine the presence of hazardous substances as defined by CERCLA, waste 
source characterization, and to show potential attribution to the pathways of concern used for HRS evaluation.   
The samples will be analyzed for Alpha Spec uranium ions, TAL metals, mercury and total cyanide.   

 
 

 



 

 

DATA QUALITY OBJECTIVE NO. 2 
JACKPILE-PAGUATE URANIUM MINE 

MEDIA OF CONCERN: SURFACE WATER AND/OR SEDIMENT 
 

STEP 1. STATE THE PROBLEM 

Are surface water/sediment samples collected from the surface water pathway above three times the maximum 
background concentrations resulting in an observed release? 

STEP 2. IDENTIFY THE DECISION 

Are the concentrations of chemicals of concern in surface water/sediment, represented by a sample, above three times 
the maximum background concentrations? 

IDENTIFY THE ALTERNATIVE ACTIONS THAT 
MAY BE TAKEN BASED ON THE DECISIONS. 

• If any contaminant exceeds three times the background 
concentrations in the surface water/sediment, the 
surface water/sediment represented by that sample will 
be considered contaminated and will require additional 
attention.  

•  If no contaminants exceed three times the background 
concentrations in the surface water/sediment, the 
surface water/sediment represented by that sample will 
not require additional attention. 

STEP 3. IDENTIFY INPUTS TO THE DECISION 

IDENTIFY THE INFORMATIONAL INPUTS 
NEEDED TO RESOLVE A DECISION. 

• Contaminant concentrations in surface water/sediment 
samples collected from the surface water pathway 
(Figure 3-1). 

IDENTIFY THE SOURCES FOR EACH 
INFORMATIONAL INPUT AND LIST THE INPUTS 
THAT ARE OBTAINED THROUGH 
ENVIRONMENTAL MEASUREMENTS. 

• Surface water/Sediment samples from the surface water 
pathway.  

• Analytical results from analysis of isotopic uranium by 
ASTM 3972-90M, total metals including mercury by 
SW846 6010B/7470/7471 and cyanide and 9014. 

BASIS FOR THE CONTAMINANT SPECIFIC 
ACTION LEVELS. 

The site specific screening levels will be three times the 
maximum background concentrations. 

IDENTIFY POTENTIAL SAMPLING TECHNIQUES 
AND APPROPRIATE ANALYTICAL METHODS. 

• Grab surface water/sediment samples from the surface 
water pathway analyzed for: 

• Isotopic Uranium by ASTM 3972-90M 
• Total Metals including mercury by SW-846 Method 

6010B/7470/7471.  
• Total Cyanide by SW-846 Method 9014 

STEP 4. DEFINE THE BOUNDARIES OF THE STUDY 

DEFINE THE DOMAIN OR GEOGRAPHIC AREA 
WITHIN WHICH ALL DECISIONS MUST APPLY. 

The boundaries for the Jackpile-Paguate Uranium Mine site 
are shown along with the proposed surface water/sediment 
sample locations in Figure 3-1. 

SPECIFY THE CHARACTERISTICS THAT DEFINE 
THE POPULATION OF INTEREST. 

Contaminant concentrations in surface water/sediments at 
the sample locations. 

DEFINE THE SCALE OF DECISION MAKING. The scale of decision will be for the site activities occurring 
at the time of the sample collection. 

DETERMINE THE TIME FRAME TO WHICH THE 
DATA APPLY. 

The analytical data will apply until the surface 
water/sediment represented by the sample receives 
appropriate response action.   
 



 

 

DATA QUALITY OBJECTIVE NO. 2 
JACKPILE-PAGUATE URANIUM MINE 

MEDIA OF CONCERN: SURFACE WATER AND/OR SEDIMENT (continued) 
 

STEP 4. DEFINE THE BOUNDARIES OF THE STUDY (Continued) 

DETERMINE WHEN TO COLLECT DATA. Surface water/sediment samples will be collected 
during the field sampling activities.   

IDENTIFY PRACTICAL CONSTRAINTS ON DATA 
COLLECTION. 

• Inclement weather. 
• Access not attainable. 

STEP 5. DEVELOP A DECISION RULE 

SPECIFY THE PARAMETER THAT 
CHARACTERIZES THE POPULATION OF 
INTEREST. 

The sample concentrations at each sample location will 
be compared to three times the maximum background 
concentrations. 

SPECIFY THE ACTION LEVEL FOR THE 
DECISION. 

The site specific screening levels will be three times the 
maximum background concentrations. 

DEVELOP A DECISION RULE. If any result in a surface water/sediment sample is 
above three times the maximum background 
concentrations, then the surface water/sediment 
represented by that sample will require additional 
attention, otherwise the surface water/sediment does not 
require additional attention. Additional attention means 
more sampling, surface water/sediment collection and 
treatment, or other action deemed necessary by EPA.   

STEP 6. SPECIFY LIMITS ON DECISION ERRORS 

DETERMINE THE POSSIBLE RANGE OF THE 
PARAMETER OF INTEREST. 

Contaminant concentrations may range from 0 mg/kg 
for surface water/sediment to more than three times the 
maximum background concentrations. 

DEFINE BOTH TYPES OF DECISION ERRORS 
AND IDENTIFY THE POTENTIAL 
CONSEQUENCES OF EACH. 

Type I Error:  Deciding that the specified area 
represented by the surface water/sediment sample does 
not exceed three times the maximum background 
concentrations when, in truth, the surface 
water/sediment concentration of the contaminant 
exceeds three times the maximum background 
concentrations. The consequence of this decision error 
is that contaminated surface water/sediment will remain 
in place, possibly endangering human health and the 
environment. This decision error is more severe. 

Type II Error:  Deciding that the specified area 
represented by the surface water/sediment sample does 
exceed three times the maximum background 
concentrations when, in truth, it does not. The 
consequences of this decision error are that remediation 
of the surface water/sediment will continue and 
unnecessary costs will be incurred. 

 



 

 

DATA QUALITY OBJECTIVE NO. 2 
JACKPILE-PAGUATE URANIUM MINE 

MEDIA OF CONCERN: SURFACE WATER AND/OR SEDIMENT (continued) 
 

STEP 6. SPECIFY LIMITS ON DECISION ERRORS (Continued) 

ESTABLISH THE TRUE STATE OF NATURE FOR 
EACH DECISION RULE. 

The true state of nature when the surface 
water/sediment is decided to be below three times the 
maximum background concentrations when in fact, it is 
not below three times the maximum background 
concentrations, is that the surface water/sediment does 
need remedial action. 
The true state of nature when the surface 
water/sediment is decided to be above three times the 
maximum background concentrations when in fact, it is 
not above three times the maximum background 
concentrations, is that the surface water/sediment does 
not need remedial action. 

DEFINE THE TRUE STATE OF NATURE FOR THE 
MORE SEVERE DECISION ERROR AS THE 
BASELINE CONDITION OR THE NULL 
HYPOTHESIS (Ho) AND DEFINE THE TRUE 
STATE FOR THE LESS SEVERE DECISION 
ERROR AS THE ALTERNATIVE HYPOTHESIS 
(Ha). 

Ho: The surface water/sediment represented by the 
sample is above three times the maximum background 
concentrations.   
 
Ha: The surface water/sediment represented by the 
sample is below three times the maximum background 
concentrations.   

ASSIGN THE TERMS “FALSE POSITIVE” AND 
“FALSE NEGATIVE” TO THE PROPER DECISION 
ERRORS. 

• False Positive Error = Type I 
• False Negative Error = Type II 
 

ASSIGN PROBABILITY VALUES TO POINTS 
ABOVE AND BELOW THE ACTION LEVEL THAT 
REFLECT THE ACCEPTABLE PROBABILITY FOR 
THE OCCURRENCES OF DECISION ERRORS. 

The assignment of probability values is not applicable 
to these DQOs because a nonprobablistic (judgment-
based) process has been specified. 
 

STEP 7. OPTIMIZE THE DESIGN 

REVIEW THE DQOs. Surface water/sediment sample locations were selected 
based on the location of on-site waste source areas and 
proximity of the probable point of entry (PPEs) along 
the surface water pathway. 

DEVELOP GENERAL SAMPLING AND ANALYSIS DESIGN. 
A total of 15 surface water and 24 sediment samples (including duplicates) will be collected from 21 locations 
along the surface water pathway.   The samples will be analyzed for isotopic uranium, total metals, mercury and 
total cyanide.   
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SOP 1001.01 
GROUP Sampling Procedures 

SUB-GROUP Soil Sampling Procedures 
TITLE Surface Soil Sampling  
DATE 11/19/2001 FILE 1001-01.DOC PAGE 1 of 3 

 

 

INTRODUCTION 
 
The following Standard Operating Procedure (SOP) is to describe the procedures for collecting 
representative soil samples.  Analysis of soil samples may determine whether concentrations of specific 
soil pollutants exceed established action levels, or if the concentrations of soil pollutants present a risk to 
public health, welfare, or the environment.  This SOP is similar to SOP Number 1001.03 for collecting 
near surface soil samples with a hand auger. 
 
PROCEDURE 
 
Surface soil samples may be collected using a variety of methods and equipment.  The methods and 
equipment used are dependent on the depth of the desired sample, the type of sample required (disturbed 
versus undisturbed), and the type of soil.  Near-surface soils may be easily sampled using a spade, trowel, 
or hand scoop. 
 
Sample Preservation 
 
Cooling to 4°C ± 2°C, supplemented by a minimal holding time, is suggested. 
 
Interferences and Potential Problems 
 
There are two primary interferences or potential problems associated with soil sampling:  cross-
contamination of samples and improper sample collection.  Cross-contamination problems can be 
eliminated or minimized through the use of dedicated (disposable) sampling equipment.  If this is not 
possible or practical, then decontamination of sampling equipment is necessary.  Improper sample 
collection can involve using contaminated equipment, disturbance of the matrix resulting in compaction 
of the sample, or inadequate homogenization of the samples where required, resulting in variable, non-
representative results.  Homogenization may also affect sample representativeness where the analytical 
requirements include volatile organic compounds. 
 
Equipment or Apparatus 
 
The equipment used for sampling may be selected from the following list, as appropriate: 
 

• Tape measure 
• Survey stakes or flags 
• Stainless steel, plastic, or other appropriate homogenization bucket or bowl 
• Ziploc plastic bags 
• Logbook 
• Labels 
• Chain-of-custody forms and seals 
• Coolers 
• Ice 
• Decontamination supplies and equipment 
• Canvas or plastic sheet 
• Spatulas/spades/shovels 
• Scoops 



SOP 1001.01 
GROUP Sampling Procedures 

SUB-GROUP Soil Sampling Procedures 
TITLE Surface Soil Sampling  
DATE 11/19/2001 FILE 1001-01.DOC PAGE 2 of 3 

 

 

• Plastic or stainless steel spoons 
• Trowel 

 
Preparation 
 

1. Determine the extent of the sampling effort, the sampling methods to be employed, and what 
equipment and supplies are required. 

2. Obtain necessary sampling and monitoring equipment from the list above. 

3. Prepare schedules, and coordinate with staff, client, and regulatory agencies, if appropriate. 

4. Perform a general site survey prior to site entry in accordance with the site-specific health and 
safety plan. 

5. Decontaminate or preclean equipment, and ensure that it is in working order. 

6. Use stakes, buoys, or flagging to identify and mark all sampling locations.  Consider specific 
site factors, including extent and nature of contaminant, when selecting sample locations.  If 
required, the proposed locations may be adjusted based on site access, property boundaries, 
and surface obstructions.  All staked locations will be utility-cleared by the property owner or 
other responsible party prior to soil sampling. 

7. Evaluate safety concerns associated with sampling that may require use of personal protective 
equipment and/or air monitoring. 

 
Surface Soil Sample Collection 
 
Collect samples from the near-surface soil with tools such as spades, shovels, and scoops.  Surface 
material can be removed to the required depth with this equipment, then a stainless steel or plastic scoop 
can be used to collect the sample.  The use of a flat, pointed mason trowel to cut a block of the desired 
soil can be helpful when undisturbed profiles are required.  A stainless steel scoop, lab spoon, or plastic 
spoon will suffice in most other applications.  Avoid the use of devices plated with chrome or other target 
analyte materials. 
 
The following procedures should be followed when collecting surface soil samples: 
 

1. Carefully remove the top layer of soil or debris to the desired sample depth with a pre-
cleaned spade. 

2. Using a pre-cleaned, stainless steel scoop, plastic spoon, or trowel, remove and discard a thin 
layer of soil from the area which came in contact with the spade. 

3. If volatile organic analysis is to be performed, transfer a portion of the sample directly into an 
appropriate, labeled sample container(s) with a stainless steel lab spoon, plastic lab spoon, or 
equivalent and secure the cap(s) tightly.  Place the remainder of the sample into a stainless 
steel, plastic, or other appropriate homogenization container, and mix thoroughly to obtain a 
homogenous sample representative of the entire sampling interval.  Then, either place the 
sample into an appropriate, labeled container(s) and secure the cap(s) tightly; or if composite 
samples are to be collected, place a sample from another sampling interval into the 
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homogenization container and mix thoroughly.  When compositing is complete, place the 
sample into appropriate, labeled container(s) and secure the cap(s) tightly. 

4. Fill hole created through sampling with unused material or other appropriate backfill material 
(sand). 

5. Record applicable information into field log book or appropriate forms as documentation of 
sampling. 



SOP 1001.04 
GROUP Sampling Procedures 
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TITLE Sampling of Stockpiled Soil 
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INTRODUCTION 
 
The following Standard Operating Procedure (SOP) describes the procedure for collecting representative 
samples of stockpiled soil.  Representative soil samples may be collected for analysis to determine 
whether concentrations of specific soil pollutants exceed established action levels, or if the concentrations 
of soil pollutants present a risk to public health and welfare, or the environment.  Soil samples are also 
typically collected from stockpiles for classification prior to entry into a soil treatment process or offsite 
disposal, or after treatment to verify the effectiveness of the treatment system.  This soil sampling 
procedure is closely related to SOP Nos. 1001.01, 1001.03, and 1001.10 regarding soil sampling 
procedures.   
 
PROCEDURE 
 
Stockpiles will be sampled as follows: 
 

• Soil may be collected from the surface of a stockpile using the surface soil sampling 
procedure (SOP 1001.01) or from deeper within the stockpile according to the hand augering 
procedure (SOP 1001.03) as appropriate to obtain the required soil material.  The procedure 
to be used to physically collect soil samples from stockpiles are described in SOP Nos. 
1001.01, 1001.03, and 1001.10 (soil compositing).  Reference should be made to these SOPs 
for specific sampling equipment, procedures, and other general guidelines. Equipment that 
may be used as part of the soil compositing procedure is identified under SOP Nos. 1001.01 
and 1001.03 where general soil sampling  methods are described. 

 
• Each project may have different stockpile sampling objectives and requirements.  Therefore, 

the sampling of stockpiles should be addressed in a site-specific Sampling and Analysis Plan 
and the soil sampling implemented in accordance with this plan. 

 
• Samples may be collected from discrete locations in a pile and submitted for laboratory 

analysis, as described in SOP Nos. 1001.01 and 1001.03.  More typical is that several 
samples from a single stockpile will be collected and composited to prepare a single sample 
for laboratory analysis.  Collecting composite samples from a stockpile is recommended and 
will generally be performed to better characterize the soil in the pile. The number of samples 
to collected from a stockpile and composite will depend on the size of the stockpile and the 
particular requirements of the project.  Typically compositing for characterization purposes is 
on the order of 1 composite soil sample for every 50 cubic yards.  Compositing will be 
performed in accordance with SOP 1001.10. 

 
REFERENCES 
 
SOP No. 1001.01 - Standard Operating Procedure, Surface Soil Sampling 
SOP No. 1001.03 - Standard Operating Procedure, Shallow Subsurface and Near Surface Soil Sampling 
SOP No. 1001.10 - Standard Operating Procedure, Soil Compositing 
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INTRODUCTION 

 
The following Standard Operating Procedure (SOP) describes the procedure for compositing soil samples.  
Soil samples are typically collected for laboratory analysis, and sometimes it is necessary to composite 
(mix together) samples from several locations for one combined analysis at the laboratory. This soil 
sampling procedure is closely related to SOP Nos. 1001.01, 1001.03, and 1001.10 regarding soil sampling 
procedures.  This procedure serves as an alternative method of sample preparation prior to placing the 
samples in containers, as described in the other named SOPs. 

 
PROCEDURE 
 
Equipment 
 
Equipment that may be used as part of the soil compositing procedure is identified under SOP Nos. 
1001.01 and 1001.03 where soil sampling  methods are described.   Specific equipment typically used 
during the compositing process after discrete samples are collected includes: 
 

 Mixing bowls or buckets 
 Scoops, spatulas, and knives 
 Sample containers 
 Personal protection clothing 
 Plastic Sheeting  
 Decontamination equipment and supplies 

 
Method 
 
The procedure to be used to physically collect soil samples are described in SOP Nos. 1001.01 and 
1001.03.   Reference should be made to these SOPs for specific sampling equipment, procedures, and 
other general guidelines.  As soil samples are collected, the site-specific Sampling and Analysis Plan may 
required compositing  (mixing together) of two or more samples to create a single sample that will be sent 
to the laboratory for analysis.  When this is the case, the following compositing procedure will generally 
be used: 
 

 The soil will be collected in general accordance with SOP 1001.01 or 1001.03, with the 
exception that samples from discrete locations will generally not be immediately placed into 
sample containers and an additional preparation step (i.e., compositing) will be performed. 

 
 As they are collected, soil samples selected for compositing will be staged in a clean mixing 

bowl or mixing bucket until each sample to be included in the composite sample is obtained.  
Depending on site requirements and analytical procedures to be requested, it may be 
necessary to temporarily stage individual discrete-location samples within clean sample jars, 
aluminum foil, or other appropriate materials for the project.  The method for sample staging 
should be specified in the site-specific sampling and analysis plan. 
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 For composite samples that will be analyzed for volatile organic compounds, an equal portion 

of soil will be removed directly from each discrete-location sample and placed into a final 
sample jar without homogenizing the soil.  

  
 For analyses other than volatile organics, equal portions of soil will be removed from each 

discrete-location sample and placed in a clean mixing bowl.  The equal portions of the 
samples will then be broken up and homogenized together using a scoop or spatula.  
Homogenization will generally continue until the discrete samples being combined are  
reasonably indistinquishable as indivual individual samples in the soil mixture.  However, it 
is recognized that homogenization can be difficult for highly plastic clays.  In this case, equal 
amounts of the the soil core of each clay sample will be cut into small, roughly cubical pieces 
using a stainless steel knife, and an equal numbers of pieces of each discrete sample will be 
placed into the bowl and homogenized to extent practical. 

  
 The composited soil sample will be collected from the mixing bowl containing the individual 

homogenized samples after homogenization is performed.  The composited sample will be 
collected using a stainless steel or disposable plastic scoop or similar tool.   The sample will 
be placed in a clean sample container and then handled in accordance with soil sampling 
SOPs 1001.01 and 1001.03. 

 
Variations on this procedure are allowable to accomodate different soil conditions and any site 
requirements specifically identified in the site-specific Sampling and Analysis Plan. 
 
The number of discrete samples that may be composited into a single sample typically ranges from two to 
six.  The number of discrete samples that may be composited for the project in question will be specified 
in the site-specific Sampling and Analysis Plan.    
 
REFERENCES 
 
SOP No. 1001.01 - Standard Operating Procedure, Surface Soil Sampling 
SOP No. 1001.03 - Standard Operating Procedure, Shallow Subsurface and Near Surface Soil Sampling 
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INTRODUCTION 
 
The following Standard Operating Procedure (SOP) is to describe the procedures for collecting 
representative surface water samples.  Analysis of surface samples may determine whether concentrations 
of specific soil pollutants exceed established action levels, or if the concentrations of pollutants present a 
risk to public health, welfare, or the environment. 
 
PROCEDURE 
 
Surface water samples may be collected using a variety of methods and equipment.  The methods and 
equipment used are usually dependent on the location of the body of water being sampled.  Sampling can 
be performed by merely submerging the sample container, a weighted-bottle sampler with stopper, a 
bailer,  or by pump assisted methods.  Several types of pumps can be used for sampling depending on the 
objectives of sampling and the site conditions. 
 
Sample Preservation 
 
Samples are to be preserved in conformance with the site-specific Quality Assurance Project Plan, 
Sampling and Analysis Plan or work plan.  In general these requirements include refrigeration to 4°C, 
addition of appropriate additives (HCl, H2SO4, NaOH) to adjust and fix pH, and a defined maximum 
holding time.  If a site-specific plan is not available, the analytical laboratory should be consulted for the 
appropriate preservation procedures. 
 
Interferences and Potential Problems 
 
There are two primary interferences or potential problems associated with surface water sampling:  cross-
contamination of samples and improper sample collection.  Cross-contamination problems can be 
eliminated or minimized through the use of dedicated sampling equipment.  If this is not possible or 
practical, then decontamination of sampling equipment is necessary.  Improper sample collection can 
involve using contaminated equipment, undue disturbance of the sample matrix, or improper sample 
location. 
 
Equipment or Apparatus 
 

• Ziploc plastic bags  
• Logbook 
• Labels 
• Chain-of-custody forms and seals 
• Coolers 

• Ice 
• Decontamination supplies and 
equipment 
• Discharge tubing 
• Sample containers 
• Sampling devices 
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Preparation 
 

1. Determine the extent of the sampling effort, the sampling methods to be employed, and 
which equipment and supplies are required. 

2. Obtain necessary sampling and monitoring equipment. 

3. Decontaminate or preclean equipment, and ensure that it is in working order. 

4. Prepare schedules, and coordinate with staff, client, and regulatory agencies, if appropriate. 

5. Perform a general site survey prior to site entry in accordance with the site-specific health and 
safety plan. 

 
Surface Water Sampling 

 
Samples from shallow depths can be readily collected by merely submerging the sample container.  In 
flowing surface water bodies, the container’s mouth should be positioned so that it faces upstream, while 
the sampling personnel stand downstream so as not to stir up sediment that could potentially contaminate 
the sample. 
 
Collecting a representative sample from a larger body of surface water requires that samples be collected 
near the shore unless boats are feasible and permitted.  If boats are used, the body of water should be 
cross sectioned, and samples should be collected at various depths across the body of water in accordance 
with the specified sampling plan.  For this type of sampling, a weighted-bottle sampler is used to collect 
samples at a predetermined depth.  The sampler consists of a glass bottle, a weighted sinker, a bottle 
stopper, and a line that is used to open the bottle and to lower and raise the sampler during sampling.  The 
procedure for use is as follows: 
 

• Assemble the weighted bottle sampler. 
 
• Gently lower the sampler to the desired depth so as not to remove the stopper 

prematurely. 
 
• Pull out the stopper with a sharp jerk of the sampler line. 
 
• Allow the bottle to fill completely, as evidenced by the cessation of air bubbles. 

 
• Raise the sampler and cap the bottle. 

 
• Wipe the bottle clean.  The sampling bottle can be also be used as the sample container 

for shipping. 
 

Teflon bailers have also been used where feasible for collecting samples in deep bodies of water.  
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Another method of extending the reach of sampling efforts is the use of a small peristaltic pump.  In this 
method the sample is drawn through heavy-wall Teflon tubing and pumped directly into the sample 
container.  This system allows the operator to reach into the liquid body, sample from depth, or sweep the 
width of narrow streams. 
 
The general sampling procedures are listed below: 
 

1. Collect the sample using whichever technique, submerged bottle, bottle sampler with 
stopper, pump & tubing, or bailer. 

 
2. The collected sample may be collected in the sample containers or may be transferred to 

the appropriate sample containers in order of the volatile organics first and inorganics 
last. 

 
3. Label sample containers, place on ice in a cooler, remove, and decontaminate equipment 

as necessary. 
 
REFERENCES 
 
SOP 0110.01 Sample Nomenclature 
SOP 1005.01 Field Duplicate Collection 
SOP 1005.02 Rinse Blank Preparation 
SOP 1005.03 Field Blank Preparation 
SOP 1101.01 Sample Custody - Field 
SOP 1102.01 Sample Shipping 
SOP 1201.01 Sampling Equipment Decontamination 
SOP 1501.01 Field Logbook 



SOP 1002.04 
GROUP Sampling Procedures 

SUB-GROUP Soil Sampling Procedures 
TITLE Sediment Sampling 
DATE 2/23/2010 FILE 1002-04.DOC PAGE 1 of 3 

 
INTRODUCTION 
 
The following Standard Operating Procedure (SOP) is to describe the procedures for collecting 
representative sediment samples using a trowel, piston corer, WILDCO KB Core Sampler, a Ponar Grab 
Sampler, or other similar equipment.  Analysis of sediment samples may be performed to determine 
whether concentrations of specific sediment pollutants exceed established action levels, or if the 
concentrations of sediment pollutants present a risk to public health, welfare, or the environment. 
 
PROCEDURE 
 
Overview 
 
Sediment samples may be collected using trowels, core and Ponar sampler, or a variety of similar 
methods and equipment.  The methods and equipment used are dependent on the depth of the desired 
sample, the type of sample required (disturbed versus undisturbed), and the type of sediment (fines versus 
coarse).  Sampling in shallow areas or streams near the surface may only require a hand trowel, while 
sampling at depth may be performed using a core or Ponar sampler. 

 
Sample Preservation 

 
Refrigeration to 4 C + 2 C, supplemented by a minimal holding time, is suggested. 

 
Interferences and Potential Problems 

 
There are two primary interferences or potential problems associated with sediment sampling:  cross-
contamination of samples and improper sample collection.  Cross-contamination problems can be 
eliminated or minimized through the use of dedicated (disposable) sampling equipment.  If this is not 
possible or practical, then decontamination of sampling equipment is necessary.  Improper sample 
collection can involve using contaminated equipment, disturbance of the matrix resulting in mixing of the 
sample, or inadequate homogenization of the samples where required, resulting in variable, non-
representative results.  Homogenization may also affect sample representativeness when the analytical 
requirements include volatile organic compounds. 

 
Equipment or Apparatus 
 
The equipment selected for the sampling effort may include the following as appropriate: 
 

 Tape measure 
 Survey stakes or flags 
 Stainless steel, plastic, or other appropriate homogenization bucket or bowl 
 Ziploc plastic bags 
 Logbook 
 Labels 
 Chain-of-custody forms and seals 
 Coolers 
 Ice 
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 Decontamination supplies and equipment (i.e. brushes and buckets) 
 Canvas or plastic sheeting 
 Spatulas 
 Scoops 
 Plastic or stainless steel spoons 
 Trowel 
 Auger bucket 
 Extension rods 
 T-handle 
 KB Core Sampler 
 Ponar Grab Sampler 
 Air monitor 

 
Preparation 
 

1. Determine the extent of the sampling effort, the sampling methods to be employed, and 
which equipment and supplies are required. 

2. Obtain necessary sampling and monitoring equipment from the list above.  Additional 
equipment may be added to this list as appropriate to perform other sampling. 

3. Decontaminate or preclean equipment, and ensure that it is in working order. 

4. Perform a general site survey prior to site entry in accordance with the site-specific health and 
safety plan. 

5. Use stakes, buoys, or flagging to identify and mark all sampling locations.  Consider specific 
site factors, including extent and nature of contaminant, when selecting sample locations.  If 
required, the proposed locations may be adjusted based on site access, property boundaries, 
and obstructions. 

 
Sediment Sampling in Shallow Waters 
 
The following procedures should be used when collecting sediment samples in shallow waters: 
 

1. Collect sediments as specified in the work plan or as determined during office preparation 
activities, using a stainless steel trowel, piston corer or similar device and a stainless steel, 
tempered glass or aluminum container. 

2. Standing downstream of the sample stations, collect discrete sediment samples from each 
station and, if required in the work plan, composite in stainless steel, tempered glass or 
aluminum container. 

3. Collect sediment samples of deposited material from the depth specified in the work plan or 
as determined during the office preparation activities.  Record the depth in the logbook.  
Selective removal of the top sediment layers may be required and should be accomplished by 
carefully removing the sediments with a stainless steel trowel or scoop.  In streams where 
water velocity is insufficient to disturb sediment fines during sediment sampling, a stainless 
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steel trowel or scoop may be used for sampling.  Where water velocities are high, a stainless 
steel corer will be utilized. 

4. When applicable, composite discrete sediment samples by placing equal volumes of sediment 
material collected from the sample points into the container and mixing thoroughly to obtain 
a homogeneous mixture.  Samples may be sieved or hand picked, if necessary, to remove 
larger materials, such as leaves, sticks, gravel, or rocks.  Record in the logbook the nature of 
any materials removed from the sediment samples. 

5. Place each sediment sample into the proper clean, unused sample container, as required by 
the work plan or laboratory.  Sampling personnel must avoid placing sediment into the 
sample container and decanting off the excess liquid in analyzing for volatile organics and 
water soluble compounds in the sediment and reduces accurate representation of sediment 
analysis. 

6. Fill out labels with waterproof ink and attach to the sample container. 

7. Decontaminate sampling equipment between samples. 
 
Sediment Sampling in Deep Waters 
 
Procedures for sampling in deep waters are the same as for shallow waters except the sampling equipment 
is different.  Soft, fine-grained sediments collected in deep waters will be sampled with a WILDCO KB 
Core Sampler or similar equipment .  Coarse-grained sediments will be collected utilizing a Ponar Grab 
Sampler or similar equipment.  Both samplers will be operated from a boat following appropriate safety 
procedures.  Documentation, containerization, labeling and decontamination procedures are the same as 
for sediment samples collected in shallow waters. 
 
Sediment Sampling in Drainage Ditches and Intermittent Streams 
 
Procedures for sediment sampling in drainage ditches and the dry portions of intermittent streams are as 
specified for shallow water sediments. 
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INTRODUCTION 

 
The following Standard Operating Procedure (SOP) describes the procedure for collecting field duplicate 
soil and water samples.  When samples are collected for analysis, it is typically desired that independent 
data allowing evaluation of laboratory precision (i.e., the degree to which a laboratory result can be 
repeated) on site-specific samples be collected. 
 
A field duplicate sample is a second sample collected at the same location as the original sample.  
Duplicate samples are collected simultaneously or in immediate succession, using identical recovery 
techniques, and treated in an identical manner during storage, transportation, and analysis.  The sample 
containers are assigned an identification number in the field such that they cannot be identified (blind 
duplicate) as duplicated samples by laboratory personnel performing the analysis.  Specific locations are 
designated for collection of field duplicate samples prior to the beginning of sample collection. 
 
The duplicate soil sampling procedure is closely related to SOP Nos. 1001.01, 1001.03, and 1001.10 
regarding soil sampling procedures.   This procedure serves as an alternative method or extension of 
sample preparation prior to placing the samples in containers, as described in the 1001 series of the SOPs 
(e.g. 1001.01 and 1001.03). 

 
DUPLICATE SOIL SAMPLING PROCEDURE 
 
The procedure to be used to physically collect soil samples are described in SOP Nos. 1001.01 and 
1001.03.   Reference should be made to these SOPs for specific sampling equipment, procedures, and 
other general guidelines.  As soil is collected, the following procedure will be used to prepare a field 
duplicate sample: 
 

• The soil will be collected in general accordance with SOP 1001.01 or 1001.03, with the 
exception that samples will generally not be immediately placed into sample containers and 
an additional preparation step (i.e., sample splitting) will be performed. 

 
• As they are collected, soil samples to be submitted as field duplicates will be staged in a clean 

mixing bowl or mixing bucket.  
  
• For samples that will be analyzed for volatile organic compounds, the soil sample will be 

split in half and an equal portion of soil will be placed directly into two or more different 
sample containers, each container representing a different sample for laboratory analysis.  
The soil will not be homogenized to minimize the potential for volatilization of the organic 
compounds potentially in the sample. 

  
• For analyses of chemicals other than volatile organic compounds, the soil removed from the 

discrete sample location will be homogenized in a clean mixing bowl using a clean scoop or 
spatula (as described in SOPs 1001.01 and 1001.03). Homogenization will generally continue 
until the discrete samples being combined are reasonably indistinguishable as individual 
samples in the soil mixture.  However, it is recognized that homogenization can be difficult 
for highly plastic clays.  In this case, equal amounts of the soil core of each clay sample will 
be cut into small, roughly cubical pieces using a stainless steel knife and placed into a bowl 
and homogenized to extent practical. 
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• The field duplicate sample (except for volatiles as note above) will be collected from the 
mixing bowl containing the homogenized samples after homogenization is performed.  The 
composited sample will be collected using a stainless steel or disposable plastic scoop or 
similar tool.   The sample will be placed in a clean sample container and then handled in 
accordance with soil sampling SOPs 1001.01 and 1001.03. 

 
Another difference from the referenced SOPs is that additional soil volume may need to be collected from 
a discrete sample location during the sampling process to provide sufficient sample volume for two or 
more sets of laboratory analyses.  If the collection of additional sample volume will result in the sample 
interval expanding to greater depths or laterally outward, the sampling tools identified in 1001 series of 
the SOPs can be used at two immediately vertically or laterally adjacent locations, as appropriate.  If 
sampling from two adjacent but distinct locations is necessary to obtain adequate sample volume, the soil 
from the two locations should be composited in accordance with SOP 1001.10.  Field duplicates of 
composited samples may also be performed using this SOP for field duplicate samples. 
 
Variations on this procedure are allowable to accommodate different soil conditions and any site 
requirements specifically identified in the site-specific Sampling and Analysis Plan.  Equipment that may 
be used as part of the soil compositing procedure is identified under SOP Nos. 1001.01 and 1001.03 
where soil sampling  methods are described.  
 
DUPLICATE WATER SAMPLING PROCEDURES 
 
The procedure to be used to physically collect water samples are described in 1002 series of the SOPs 
(e.g. 1002.01 and 1002.02).   Reference should be made to these SOPs for specific sampling equipment, 
procedures, and other general guidelines.   A duplicate water sample will be collected from the same 
location as the parent sample and within 15 minutes of the collection of the parent sample. 
 
 
The number of samples that may be submitted as blind field duplicates for the project in question will be 
specified in the site-specific sampling plan.  Blind field duplicates are typically collected at a frequency of 
1 per 10 samples of a given environmental media at sites, especially where laboratory analytical data will 
be used for evaluating regulatory compliance and other engineering judgments.  Sampling in support of a 
routine monitoring program may not require field duplicates.  Reference should be made to the site-
specific contract and work plans. 
 
REFERENCES 
 
SOP No. 1001.01 - Standard Operating Procedure, Surface Soil Sampling 
SOP No. 1001.03 - Standard Operating Procedure, Soil Sampling - Hand Auger Method 
SOP No. 1001.10 - Standard Operating Procedure, Soil Compositing 
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INTRODUCTION 
 
The following Standard Operating Procedure (SOP) presents a method to prepare a type of quality control 
sample specific to the field decontamination process, the equipment rinse blank.  The rinse blank provides 
information on the effectiveness of the decontamination process employed in the field.  When used in 
conjunction with field blanks and trip blanks, the rinse blank can be used to assist in evaluating possible 
compromise of samples from field related activities. 
 
PROCEDURE 
 
The equipment rinse blank is prepared by passing target analyte-free (i.e., deionized) water over and 
through a field decontaminated sampling device, then collecting the rinse water in appropriate clean 
sample containers.  Rinse blanks will typically be collected from equipment that comes in contact with 
samples, such as auger buckets, split spoons, bailers, shelby tubes, and stainless steel spoons/trowels.  The 
collected sample will be coded appropriately prior to logging and shipping.  Equipment blanks are not 
required if dedicated sampling equipment is used.  Equipment blanks will be collected periodically during 
the day immediately after decontamination of the sampling equipment being used. 
 
The frequency for collecting equipment blanks will be determined prior to engaging in field activities, and 
communicated in site-specific quality assurance project plans, sampling and analyses plans, or a type of 
work plan.  Equipment blanks will be collected at a rate relative to each type of sample collection 
procedure (i.e., surface sample, sample at depth using a hand auger).  Equipment blanks will generally be 
collected at a frequency of 1 per 20 (normal) samples of a given matrix. 
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INTRODUCTION 
 
The following Standard Operating Procedure (SOP) presents procedures for maintaining sample chain of 
custody (COC) during activities where samples are collected. 
 
PROCEDURE 
 
Sample custody is defined as being under a person's custody if any of the following conditions exist: 
 

• it is in their possession, 
• it is in their view, after being in their possession, 
• it was in their possession and they locked it up, or 
• it is in a designated secure area. 

 
A designated field sampler will be personally responsible for the care and custody of collected samples until 
they are transferred to another person or properly dispatched to the laboratory.  To the extent practicable, as 
few people as possible will handle the samples. 
 
Sample tags or labels will be completed and applied to the container of each sample. When the tags or labels 
are being completed, waterproof ink will be used.  If waterproof ink is not used, the tags or labels will be 
covered by transparent waterproof tape.  Sample containers may also be placed in Ziploc-type storage bags to 
help keep them clean in the cooler.  Information typically included on the sample tags or labels will include 
the following: 
 

• Project Code 
• Station Number and Location 
• Sample Identification Number 
• Date and Time of Sample Collection 
• Type of Laboratory Analysis Required 
• Preservation Required, if applicable 
• Collector's Signature 
• Priority (optional) 
• Other Remarks 

 
Additonal information may include: 
 

• Anticipated Range of Results (Low, Medium, or High) 
• Sample Analysis Priority 
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A COC form will be completed each time a sample or group of samples is prepared for transfer to the 
laboratory.  The form will repeat the information on each of the sample labels and will serve as 
documentation of handling during shipment.  The minimum information requirements of the COC form are 
listed in Table 1101.01-A. An example COC form is shown in Figure 1101.01-A.  The completed COC must 
be reviewed by the Field Team Leader or Site Manager prior to sample shipment. The COC form will remain 
each sample shipping container at all times, and another copy will be retained by the member of the sampling 
team who originally relinquished the samples or in a project file. 
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TABLE 1101.01-A CHAIN OF CUSTODY FORM 
 

INFORMATION COMPLETED 
BY 

DESCRIPTION 

COC Laboratory enter a unique number for each chain of custody form 
SHIP TO Field Team enter the laboratory name and address 

CARRIER Field Team enter the name of the transporter (e.g., FedEx) or handcarried 
AIRBILL Field Team enter the airbill number or transporter tracking number (if applicable) 

PROJECT 
NAME 

Field Team enter the project name 

SAMPLER 
NAME 

Field Team enter the name of the person collecting the samples 

SAMPLER 
SIGNATURE 

Field Team signature of the person collecting the samples 

SEND 
RESULTS TO 

Field Team enter the name and address of the prime contractor 

FIELD 
SAMPLE ID 

Field Team enter the unique identifying number given to the field sample (includes MS, MSD, field 
duplicate and field blanks) 

DATE Field Team enter the year and date the sample was collected in the format M/D (e.g., 6/3) 
TIME Field Team enter the time the sample was collected in 24 hour format (e.g., 0900) 

MATRIX Field Team enter the sample matrix (e.g., water, soil) 
PRESERVATIVE Field Team enter the preservative used (e.g., HNO3) or “none” 

FILTERED/ 
UNFILTERED 

Field Team enter “F” if the sample was filtered or “U” if the sample was not filtered 

CONTAINERS Field Team enter the number of containers associated with the sample 
MS/MSD Field Team or 

Laboratory 
enter “X” if the sample is designated for the MS/MSD 

ANALYSES REQUESTED Field Team enter the method name of the analysis requested (e.g., SW6010A) 
COMMENTS Field Team enter comments 

SAMPLE CONDITION 
UPON RECEIPT AT 

LABORATORY 

Laboratory enter any problems with the condition of any sample(s) 

COOLER 
TEMPERATURE 

Laboratory enter the internal temperature of the cooler, in degrees C, upon opening 

SPECIAL 
INSTRUCTIONS/COMME

NTS 

Laboratory enter any special instructions or comments 

RELEASED BY  (SIG) Field Team and 
Laboratory 

enter the signature of the person releasing custody of the samples 

COMPANY NAME Field Team and 
Laboratory 

enter the company name employing the person releasing/receiving custody 

RECEIVED BY (SIG) Field Team and 
Laboratory 

enter the signature of the person receiving custody of the samples 

DATE Field Team and 
Laboratory 

enter the date in the format M/D/YY (e.g., 6/3/96) when the samples were 
released/received 

TIME Field Team and 
Laboratory 

enter the date in 24 hour format (e.g., 0900) when the samples were released/received 
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INTRODUCTION 
 
The following Standard Operating Procedure (SOP) presents the procedures for sample shipping that will 
be implemented during field work involving sampling activities. 
 
TERMS 
 
COC - Chain-of-Custody 
 
PROCEDURE 
 
Prior to shipping or transferring custody of samples, they will be packed according to D.O.T. requirements 
with sufficient ice to maintain an internal temperature of 4°C ± 2°C during transport to the laboratory.  
Samples relinquished to the participating laboratories will be subject to the following procedures for transfer 
of custody and shipment: 
 
1. Samples will be accompanied by a COC record.  When transferring possession of samples, the 

individuals relinquishing and receiving the samples will sign, date, and note the time of the sample 
transfer on the record.  If sent by common carrier, a bill of lading or airbill should be used.  Bill of lading 
and airbill receipts will be retained in the project file as part of the permanent documentation of sample 
shipping and transfer.  This custody record documents transfer of sample custody from the sampler to 
another person or to the laboratory.  The designated laboratory will accept custody in the field upon 
sample pick-up or at the laboratory if the samples are delivered via field personnel or a courier service. 

2. Samples will be properly packed in approved shipping containers for laboratory pick-up by the 
appropriate laboratory for analysis, with separate, signed custody records enclosed in each sample box or 
cooler.  Sample shipping containers will be padlocked or custody-sealed for transfer to the laboratory. 
The preferred procedure includes use of a custody seal wrapped across filament tape that is wrapped 
around the package at least twice.  The custody seal will then be folded over and stuck to itself so that the 
only access to the package is by cutting the filament tape or breaking the seal to unwrap the tape. The 
seal will then be signed.  The designated laboratory will accept custody of the samples upon receipt. 

3. Whenever samples are split with state representatives or other parties, the COC record will be marked to 
indicate with whom the samples were split. 

4. The field sampler will call the designated laboratory to inform them of sample shipment and verify 
sample receipt as necessary. 
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INTRODUCTION 
 
The following Standard Operating Procedure (SOP) presents the methods used for minimizing the 
potential for cross-contamination, and provides general guidelines for sampling equipment 
decontamination procedures. 
 
PROCEDURE 
 
As part of the Health and Safety Plan (HASP), develop and set up a decontamination plan before any 
personnel or equipment enter the areas of potential exposure.  The decontamination plan should include 
the following: 
 

• The number, location, and layout of decontamination stations 
• Which decontamination apparatus is needed 
• The appropriate decontamination methods 
• Methods for disposal of contaminated clothing, apparatus, and solutions 

 
Decontamination Methods 
 
Personnel, samples, and equipment leaving the contaminated area of a site will be decontaminated.  
Various decontamination methods will be used to either physically remove contaminants, inactivate 
contaminants by disinfection or sterilization, or both.  The physical decontamination techniques 
appropriate for equipment decontamination can be grouped into two categories: abrasive methods and 
non-abrasive methods. 
 
Abrasive Cleaning Methods 
 

Abrasive cleaning methods work by rubbing/scrubbing the surface containing the contaminant.  
This method includes mechanical and wet blasting methods. 
 
Mechanical cleaning methods use brushes of metal or nylon.  The amount and type of 
contaminants removed will vary with the hardness of bristles, length of brushing time, and degree 
of brush contact. 
 
Cleaning can also be accomplished by water blasting which is also referred to as steam cleaning 
and pressure washing.  Pressure washing utilizes high-pressure that is sprayed from a nozzle onto 
sampling equipment to physically remove soil or (potentially) contaminated material.  Steam 
cleaning is a modification of pressure washing where the water is heated to temperatures 
approaching 100ºC to assist in removing organic constituents from equipment. 
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Disinfection/Rinse Methods 
 

Disinfectants are a practical means of inactivating chemicals or contaminants of concern.  
Standard sterilization methods involve heating the equipment which is impractical for large 
equipment.  Rinsing removes contaminants through dilution, physical attraction, and 
solubilization. 
 
The use of distilled/deionized water commonly available from commercial vendors may be 
acceptable for decontamination of sampling equipment provided that it has been verified by 
laboratory analysis to be target analyte free.  Tap water may be used from any municipal water 
treatment system for mixing of decontamination solutions.  An untreated potable water supply is 
not an acceptable substitute for tap water.  Acids and solvents are occasionally utilized in 
decontamination of equipment to remove metals and organics, respectively, from sampling 
equipment.  Other than ethanol, these are avoided when possible due to the safety, disposal, and 
transportation concerns associated with them. 
 
Equipment or apparatuses that may be selected for use include the following: 
 

• Personal protective clothing 
• Non-phosphate detergent 
• Selected solvents for removal of polar and nonpolar organics (ethanol, methanol, 

hexane) 
• Acid washes for removal of metals (nitric acid) 
• Long-handled brushes 
• Drop cloths or plastic sheeting 
• Paper towels 
• Galvanized tubs or buckets 
• Distilled, deionized, or tap water (as required by the project) 
• Storage containers for spent wash solutions 
• Sprayers (pressurized and non-pressurized) 
• Trash bags 
• Safety glasses or splash shield 

 
Field Sampling Equipment Cleaning Procedures 
 
The following procedures should be followed: 
 

1. Where applicable, follow physical removal procedures previously described (pressure 
wash, scrub wash) 

2. Wash equipment with a non-phosphate detergent solution 
3. Rinse with tap water 
4. Rinse with distilled or deionized water 
5. Rinse with 10% nitric acid if the sample will be analyzed for metals/organics 
6. Rinse with distilled or deionized water 
7. Use a solvent rinse (pesticide grade) if the sample will be analyzed for organics 
8. Air dry the equipment completely 
9. Rinse again with distilled or deionized water 
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10. Place in clean bag or container for storage/transport to subsequent sampling locations. 

 
Selection of the solvent for use in the decontamination process is based on the contaminants 
present at the site. Solvent rinses are not necessarily required when organics are not a 
contaminant of concern and may be eliminated from the sequence specified below.  Similarly, an 
acid rinse is not required if the analyses do not include inorganics.  Use of a solvent is required 
when organic contamination is present on-site.  Typical solvents used for removal of organic 
contaminants include acetone, ethanol, hexane, methanol, or water.  An acid rinse step is required 
if metals are present on-site.  If a particular contaminant fraction is not present at the site, the ten-
step decontamination procedure listed above may be modified for site specificity. 
 
Sampling equipment that requires the use of plastic tubing should be disassembled and the tubing 
replaced with clean tubing before commencement of sampling and between sampling locations.  
Plastic tubing should not be reused. 
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INTRODUCTION 
 
The following Standard Operating Procedure (SOP) presents the procedures for documenting activities 
observed or completed in the field in a field logbook.  The documentation should represent all activities 
of WESTON personnel and entities under WESTON’s supervision. 
 
TERMS 
 
FSP - Field Sampling Plan 
 
SAP - Sampling and Analysis Plan 
 
QAPP - Quality Assurance Project Plan 
 
HASP - Health and Safety Plan 
 
PROCEDURE 
 
Field logbooks will be used and maintained during field activities to document pertinent information 
observed or completed by WESTON personnel or entities that WESTON is responsible for providing 
oversight.  Field logbooks are legal documents that form the basis for later written reports and may serve 
as evidence in legal proceedings.  The Site Manager or Field Team Leader will review field log entries 
daily and initial each page of entries.  Field logbooks will be maintained by the Site Manager or Field 
Team Leader during field activities and transferred to the project files for a record of activities at the 
conclusion of the project.  General logbook entry procedures are listed below. 
 

• Logbooks must be permanently bound with all pages numbered to the end of the book.  
Entries should begin on page 1. 

  
• Only use blue or black ink (waterproof) for logbook entries. 
  
• Sign entries at the end of the day, or before someone else writes in the logbook. 
  
• If a complete page is not used, draw a line diagonally across the blank portion of the page and 

initial and date the bottom line. 
  
• If a line on the page is not completely filled, draw a horizontal line through the blank portion. 
  
• Ensure that the logbook clearly shows the sequence of the day’s events. 
  
• Do not write in the margins or between written lines, and do not leave blank pages to fill in 

later. 
  
• If an error is made, make corrections by drawing a single line through the error and initialing 

it. 
  
• Maintain control of the logbook and keep in a secure location. 
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Field logbooks will contain, at a minimum, the following information, if applicable: 
 
General Information 
 

• Name, location of site, and work order number 
  
• Name of the Site Manager or Field Team Leader 
  
• Names and responsibilities of all field team members using the logbook (or involved with 

activities for which entries are being made) 
  
• Weather conditions 
  
• Field observations 
  
• Names of any site visitors including entities that they represent 

 
Sample Collection Activities 
 

• Date(s) and times of the sample collection or event. 
  
• Number and types of collected samples. 
  
• Sample location with an emphasis on any changes to documentation in governing documents 

(i.e., SAP, FSP).  This may include measurements from reference points or sketches of 
sample locations with respect to local features. 

  
• Sample identification numbers, including any applicable cross-references to split samples or 

samples collected by another entity. 
  
• A description of sampling methodology, or reference to any governing document (i.e., FSP, 

SAP, QAPP). 
  
• Summary of equipment preparation and decontamination procedures. 
  
• Sample description including depth, color, texture, moisture content, and evidence of waste 

material or staining. 
  
• Air monitoring (field screening) results. 
  
• Types of laboratory analyses requested. 

 
Site Health and Safety Activities 
 

• All safety, accident, and/or incident reports. 
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• Real-time personnel air monitoring results, if applicable, or if not documented in the HASP. 
  
• Heat/cold stress monitoring data, if applicable. 
  
• Reasons for upgrades or downgrades in personal protective equipment. 
  
• Health and safety inspections, checklists (drilling safety guide), meetings/briefings. 
  
• Calibration records for field instruments. 

 
Oversight Activities 
 

• Progress and activities performed by contractors including operating times. 
  
• Deviations of contractor activities with respect to project governing documents (i.e., 

specifications). 
  
• Contractor sampling results and disposition of contingent soil materials/stockpiles. 
  
• Excavation specifications and locations of contractor confirmation samples. 
  
• General site housekeeping and safety issues by site contractors. 
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INTRODUCTION 

 
The following Standard Operating Procedure (SOP) presents the requirements for collecting information 
related to photodocumentation of site activities. 
 
PROCEDURE 
 
• Uniquely number each roll of film obtained for use. 

• Record the following information for each negative exposed: 

1. Date and Time 
2. Photographer Name 
3. Witness Name 
4. Orientation (Landscape, Portrait, or Panaoramic) 
5. Description (including activity being performed, specific equipment of interest, 

sample location(s), compass direction photographer is facing) 

• Record “NA” for the negatives not used if the roll is not completely used prior to development. 

• Record unique roll number on receipt when film is submitted for development. 

• Verify descriptions on log with negative numbers when photographs are received from processing. 

 
FORMS 
 
Blank Photograph Logs can be printed from WESTON On-Line from the Records Management 
Application.  Selecting the Reports/Project Planning/Blank Photo Logs menu option will generate a 
project specific log with 36 entries. 
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INTRODUCTION 
The following Standard Operating Procedure (SOP) presents the sample nomenclature for analytical 
samples that will generate unique sample names compatible with most data management systems. The 
sample nomenclature is based upon specific requirements for the reporting of these results.  A site 
specific data management plan should be prepared prior to sample collection. 

PROCEDURE 
SAMPLE NOMENCLATURE – SOIL AND SEDIMENT 

Area of Concern – ID – Depth - Collection Type + QC Type 

Where: 

Area of Concern: A four-digit identifier used to designate the particular Area of Concern 
(AOC) that the location where the sample was collected.  

ID: A three-digit identifier used to designate the particular location in the AOC 
from which the sample was collected or the center of the composite sample.  

Depth: A two-digit code used to designate what depth of sample was collected: 

03 0 to 3 inches 
06  3 to 6 inches 
12  6 to 12 inches 

Collection Type: A one-digit code used to designate what type of sample was collected: 

1   Surface Water  6   Oil 
2   Ground Water  7   Waste 
3   Leachate  8   Other 
4   Field QC/water sample  9   Drinking Water 
5   Soil/Sediment    

QC Type: A one-digit code used to designate the QC type of the sample: 

1  Normal 
2   Duplicate 
3   Rinsate Blank 
4   Trip Blank 
5   Field Blank 
6   Confirmation 

Examples:  

• 2054-055-06-51:  Represents the normal soil sample collected from AOC 2054 at location 055 
from 3 to 6 inches of depth.   

• 2054-055-06-52: Represents the duplicate soil sample collected from AOC 2054 at location 055 
from 3 to 6 inches of depth.  

• 2054-055-06-43: Represents the rinsate water sample collected  after the last sample of the day if 
last sample was collected from AOC 2054 at location 055 from 3 to 6 inches of 
depth. 
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SAMPLE NOMENCLATURE – WATER (from fixed station or location to be 
sampled more than once) 

WELL OR STATION – YYYYMMDD - Collection Type + QC Type 

Where: 

Well or Station: For Wells and boreholes always assume there will be 10 or more so 
Monitoring Well 1 becomes designated MW01 or MW-01. If it is anticipated 
that there will be over 100 wells designate Monitoring Well 1 as  MW001 or 
MW-001.   

YYYYMMDD: A four-digit year + two-digit month + two-digit day 

Collection Type: A one-digit code used to designate what type of sample was collected and are 
shown on page 1. 

QC Type: A one-digit code used to designate the QC type of the sample and are shown 
on page 1. 

Examples:  

• MW01-20090226-21: Represents the normal groundwater sample collected from 
Monitoring Well 1 on 26 February 2009.   

• MW01-20090226-44:  Represents the trip blank in the same ice chest as the groundwater  sample 
in the previous collected from Monitor Well 1 on 02/26/2009.  All trip blanks must 
have a sample ID and they must be unique and on the Chain-of -Custody.  

• 2054-000-00-43:  Represents the rinsate sample from AOC 2054 
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DACS Report

LIQUIDMatrix
SW6010Analytical Method

SW3005Extraction Method
Instrument ICPTrace MDL Exp Date MDL Active Date

6/8/2010 6/8/2009

Nickname TAL6010

Analyte Test Type LCS Limts MS Limits

Program Specification PAI_Standard

RPD RLSurrogate Limits MDL
ALUMINUM TA 80-120 80-120 8.59200.020
ANTIMONY TA 80-120 80-120 4.8420.020
ARSENIC TA 80-120 80-120 210.020
BARIUM TA 80-120 80-120 0.0689100.020

BERYLLIUM TA 80-120 80-120 0.04845.020
CADMIUM TA 80-120 80-120 0.2885.020
CALCIUM TA 80-120 80-120 13.61000.020

CHROMIUM TA 80-120 80-120 0.3910.020
COBALT TA 80-120 80-120 0.77810.020
COPPER TA 80-120 80-120 0.65710.020

IRON TA 80-120 80-120 15.1100.020
LEAD TA 80-120 80-120 1.113.020

MAGNESIUM TA 80-120 80-120 51000.020
MANGANESE TA 80-120 80-120 0.23210.020

NICKEL TA 80-120 80-120 0.67220.020
POTASSIUM TA 80-120 80-120 54.51000.020
SELENIUM TA 80-120 80-120 4.445.020

SILVER TA 80-120 80-120 0.55710.020
SODIUM TA 80-120 80-120 8.131000.020

THALLIUM TA 80-120 80-120 3.0610.020
VANADIUM TA 80-120 80-120 0.29910.020

ZINC TA 80-120 80-120 3.9220.020

SW7470Analytical Method
METHODExtraction Method

Instrument CETAC MDL Exp Date MDL Active Date
11/30/2010 11/30/2009

Nickname HG7470

Analyte Test Type LCS Limts MS Limits

Program Specification PAI_Standard

RPD RLSurrogate Limits MDL
MERCURY TA 80-120 80-120 0.01140.220

Page 1 of 3Friday, February 19, 2010Date Printed:
LIMS Version:  6.332AlrsPrinted By:

ALS Laboratory Group -- FC



LIQUIDMatrix
SW9014Analytical Method

SW9010Extraction Method
Instrument Spec MDL Exp Date MDL Active Date

3/5/2010 4/23/2009

Nickname 9014CNT

Analyte Test Type LCS Limts MS Limits

Program Specification PAI_Standard

RPD RLSurrogate Limits MDL
CYANIDE, TOTAL TA 85-115 75-125 3.6310.020

SOLIDMatrix
SW6010Analytical Method

SW3050Extraction Method
Instrument ICPTrace MDL Exp Date MDL Active Date

6/8/2010 6/8/2009

Nickname TAL6010

Analyte Test Type LCS Limts MS Limits

Program Specification PAI_Standard

RPD RLSurrogate Limits MDL
ALUMINUM TA 80-120 80-120 124020000.020
ANTIMONY TA 80-120 80-120 2812000.020
ARSENIC TA 80-120 80-120 3041000.020
BARIUM TA 80-120 80-120 20.210000.020

BERYLLIUM TA 80-120 80-120 6.99500.020
CADMIUM TA 80-120 80-120 20.2500.020
CALCIUM TA 80-120 80-120 1440100000.020

CHROMIUM TA 80-120 80-120 79.71000.020
COBALT TA 80-120 80-120 40.31000.020
COPPER TA 80-120 80-120 68.31000.020

IRON TA 80-120 80-120 85910000.020
LEAD TA 80-120 80-120 219300.020

MAGNESIUM TA 80-120 80-120 1020100000.020
MANGANESE TA 80-120 80-120 231000.020

NICKEL TA 80-120 80-120 902000.020
POTASSIUM TA 80-120 80-120 6670100000.020
SELENIUM TA 80-120 80-120 360500.020

SILVER TA 80-120 80-120 54.41000.020
SODIUM TA 80-120 80-120 1930100000.020

THALLIUM TA 80-120 80-120 4661000.020
VANADIUM TA 80-120 80-120 35.31000.020

ZINC TA 80-120 80-120 1602000.020

Page 2 of 3Friday, February 19, 2010Date Printed:
LIMS Version:  6.332AlrsPrinted By:

ALS Laboratory Group -- FC



SOLIDMatrix
SW7471Analytical Method

METHODExtraction Method
Instrument CETAC MDL Exp Date MDL Active Date

11/30/2010 11/30/2009

Nickname HG7471-0.05mg/kg

Analyte Test Type LCS Limts MS Limits

Program Specification PAI_Standard

RPD RLSurrogate Limits MDL
MERCURY TA 80-120 80-120 0.38850.020

SW9014Analytical Method
SW9010Extraction Method

Instrument Spec MDL Exp Date MDL Active Date
3/5/2010 4/23/2009

Nickname 9014CNT

Analyte Test Type LCS Limts MS Limits

Program Specification PAI_Standard

RPD RLSurrogate Limits MDL
CYANIDE, TOTAL TA 85-115 75-125 182500.020

Page 3 of 3Friday, February 19, 2010Date Printed:
LIMS Version:  6.332AlrsPrinted By:

ALS Laboratory Group -- FC
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EPA
U.S. EPA
Washington, DC 20460

START3
Technical Direction Document

Assessment/Inspection Activities 
(CERCLA PIPELINE FUNDS  - FOR 
SITE ASSESSMENT GROUP USE) (

0019)
Weston Solutions, Inc.

TDD #: TO-0019-10-02-02
Contract: EP-W-06-042

! = required field    

TDD Name: Jackpile-Paguate Uranium Mine ! Period: Base Period

! Purpose: Work Assignment Initiation
! Priority: High ! Start Date: 02/04/2010

Overtime: Yes ! Completion Date : 10/15/2010
! Funding Category : Removal Invoice Unit :

! Project/Site Name: Jackpile-Paguate Uranium Mine WorkArea: ASSESSMENT/INSPECTIONS 
ACTIVITIES

Project Address : SR 279, Near Paguate, Laguna 
Pueblo

Activity: Hazard Ranking System (HRS)-National 
Priorities List (NPL) Packages

County: Cibola Work Area Code: 2146657436
City, State: Paguate, NM Activity Code : QB

Zip: EMERGENCY CODE: KAT RIT

! SSID: A6T3 FPN:

CERCLIS: NMN000607033 Performance Based : No
Operable Unit :

Authorized TDD Ceiling : Cost/Fee LOE (Hours)
Previous Action(s): $0.00 0.0

This Action: $50,000.00 0.0
New Total: $50,000.00 0.0

Specific Elements 

Description of Work :
      All activities performed in support of this TDD shall be in accordance with the contract and TO PWS.

Conduct SI with HRS Package Preparation
Prepare QASP for SI Sampling for SI sampling to be conducted by March 1, 2010
Prepare HRS Package for Jackpile from Information collected during PA//Tribal Files and Sampling.
Prepare draft HRS Package by April 2, 2010
Complete Draft SI report by June 15, 2010
Finalize SI report by July 15, 2010
Address Comments received and work with NPL coordinator to address all issues prior to NPL listing for August 
2010 schedule.  Coordinate with SAM Brenda Cook.

Accounting and Appropriation Information
SFO:  22

Line DCN IFMS Budget/ FY Appropriati
on

Code

Budget Org
Code

Program
Element

Object
Class

Site Project Cost Org 
Code

Amount

1
2

PLC018
PLC026

XXX

XXX

09
09

T
T

6A00P
6A00P

302DD2C
302DD2C

2505
2505

A6T3QB00
A6T3QB00

C001
C001

$36,700.00

$13,300.00

Funding Summary: Funding Funding Category
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Previous: $0.00 Removal
This Action: $50,000.00

Total: $50,000.00

 Section
  - Signed by Brenda Cook/R6/USEPA/US on 02/04/2010 03:41:55 PM, according to Cheng Wei Feng/start
: Brenda Cook Date: 02/04/2010

Project Officer Section - Signed by Cora Stanley/R6/USEPA/US on 02/05/2010 03:50:44 PM, according to C
Project Officer: Cora Stanley Date:  02/05/2010

Contracting Officer Section - Signed by Cora Stanley/R6/USEPA/US on 02/05/2010 03:50:44 PM, according 
Contracting Officer :  Cora Stanley Date: 02/05/2010

Contractor Section - Signed by Cecilia Shappee/start6/rfw-start/us on 02/08/2010 02:39:45 PM, accordin
No
Yes

 During the past three  (3) calendar years has your company , or any of your employees that will  
be working at this site , previously performed work at this site /facility?

Contractor Contact : Cecilia Shappee Date: 02/08/2010



APPENDIX D 
 

SUMMARIES OF ANALYTICAL RESULTS 
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Environmental Division 
Fort Collins, Colorado 

 

 
Inorganics 

Case Narrative 
 

Weston Solutions, Inc. 
Paguate -- TO0019100202 

Work Order Number:  1003045 
 
1. This report consists of 10 water samples and 15 sediment samples. 
 
2. The samples were received cool and intact by ALS on 03/04/10.  
 
3. The water samples had a pH ranging from approximately 9 to 12 at the time of the total 

cyanide analysis.   
 
4. The samples were prepared for analysis based on SW-846, 3rd Edition procedures. 

Sediment was not visible in the water samples.  Samples 1003045-2, -5, -11, -16, -21, and    
-23 were sediment samples that contained standing water.  These samples were stirred 
prior to aliquotting. 

 
5. The samples were analyzed following SW-846 procedures for the following methods: 
 

 Analyte Method SOP # 
 Total cyanide 9014 1110 Rev 13 
 

6. All standards and solutions were used within their recommended shelf life. 
 
7. The samples were prepared and analyzed within the established hold time for this analysis.  
 
All in house quality control procedures were followed, as described below. 
  
8. General quality control procedures. 

n A preparation (method) blank and laboratory control sample (LCS) were prepared 
and analyzed with the samples in each preparation batch.  There were not more than 
20 samples in each preparation batch. 
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Inorganic Data Reporting Qualifiers 
 
The following qualifiers are used by the laboratory when reporting results of inorganic analyses. 
 
• Concentration qualifier -- If the analyte was analyzed for but not detected a “U” is entered. 
 
• QC qualifier -- Specified entries and their meanings are as follows: 
 

N  - Spiked sample recovery not within control limits. 
 
*   - Duplicate analysis (relative percent difference) not within control limits. 
 
Z  - Calibration spike recovery not within control limits. 
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Chain of Custody 
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Paragon OrderNum: 1003045
Client Name: Weston Solutions, Inc.

Client Project Name: Paguate
Client Project Number: TO0019100202

Client PO Number:

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Laboratory Group -- FC

1003045-1Rinsate 030210 WATER 02-Mar-10 18:20
1003045-2RM-SED-BG SEDIMEN 02-Mar-10 10:12
1003045-3RM-SW-BG WATER 02-Mar-10 10:12
1003045-4RSJ-SED-03 SEDIMEN 02-Mar-10 10:37
1003045-5RSJ-SED-BG SEDIMEN 02-Mar-10 11:46
1003045-6RSJ-SW-03 WATER 02-Mar-10 10:37
1003045-7RSJ-SW-BG WATER 02-Mar-10 11:46
1003045-8MD-SED-0-2' SEDIMEN 02-Mar-10 16:45
1003045-9MD-SED-2-4' SEDIMEN 02-Mar-10 17:00
1003045-10MD-SED-4-6' SEDIMEN 02-Mar-10 17:15
1003045-11PR-SED-01 SEDIMEN 02-Mar-10 15:30
1003045-12RP-SED-BG SEDIMEN 02-Mar-10 9:29
1003045-13RP-SED-BGD SEDIMEN 02-Mar-10 9:29
1003045-14RP-SW-BG WATER 02-Mar-10 9:29
1003045-15RP-SW-BGD WATER 02-Mar-10 9:29
1003045-16RSJ-SED-02 SEDIMEN 02-Mar-10 15:15
1003045-17WR-SED-0-2' SEDIMEN 02-Mar-10 11:03
1003045-18WR-SED-3' SEDIMEN 02-Mar-10 11:10
1003045-19WR-SED-5.5' SEDIMEN 02-Mar-10 11:15
1003045-20PR-SW-01 WATER 02-Mar-10 15:26
1003045-21RP-SED-03 SEDIMEN 02-Mar-10 17:10
1003045-22RP-SW-03 WATER 02-Mar-10 17:10
1003045-23RSJ-SED-01 SEDIMEN 02-Mar-10 16:13
1003045-24RSJ-SW-01 WATER 02-Mar-10 16:13
1003045-25RSJ-SW-02 WATER 02-Mar-10 15:15

Page 1 of 1 Tuesday, March 09, 2010Date Printed:
LIMS Version:  6.335A

ALS Laboratory Group -- FC
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Sample Results 
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Lab Name:
Client Name: Weston Solutions, Inc.

Client Project ID: Paguate TO0019100202
Work Order Number: 1003045

Reporting Basis: As Received Matrix: WATER

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

Reporting 
Limit Flag

Result Units:

CYANIDE, TOTAL
Method SW9014

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 50 ml

Sample 
Aliquot

MG/LPrep Method: SW9010

ALS Laboratory Group -- FC

1003045-1Rinsate 030210 03/02/2010 0.01N/A 103/05/2010 03/05/2010 50 mlU0.01

1003045-3RM-SW-BG 03/02/2010 0.01N/A 103/05/2010 03/05/2010 50 mlU0.01

1003045-6RSJ-SW-03 03/02/2010 0.01N/A 103/05/2010 03/05/2010 50 mlU0.01

1003045-7RSJ-SW-BG 03/02/2010 0.01N/A 103/05/2010 03/05/2010 50 mlU0.01

1003045-14RP-SW-BG 03/02/2010 0.01N/A 103/05/2010 03/05/2010 50 mlU0.01

1003045-15RP-SW-BGD 03/02/2010 0.01N/A 103/05/2010 03/05/2010 50 mlU0.01

1003045-20PR-SW-01 03/02/2010 0.01N/A 103/05/2010 03/05/2010 50 mlU0.01

1003045-22RP-SW-03 03/02/2010 0.01N/A 103/05/2010 03/05/2010 50 mlU0.01

1003045-24RSJ-SW-01 03/02/2010 0.01N/A 103/05/2010 03/05/2010 50 mlU0.01

1003045-25RSJ-SW-02 03/02/2010 0.01N/A 103/05/2010 03/05/2010 50 mlU0.01

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.

Page 2 of 2Tuesday, March 09, 2010Date Printed:

Data Package ID: cn1003045-1

LIMS Version:  6.335A

ALS Laboratory Group -- FC
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Lab Name:
Client Name: Weston Solutions, Inc.

Client Project ID: Paguate TO0019100202
Work Order Number: 1003045

Reporting Basis: Dry Weight Matrix: SEDIMENT

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

Reporting 
Limit Flag

Result Units:

CYANIDE, TOTAL
Method SW9014

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 50 ml

Sample 
Aliquot

MG/KGPrep Method: SW9010B

ALS Laboratory Group -- FC

1003045-2RM-SED-BG 03/02/2010 0.7735.4 103/08/2010 03/08/2010 1 gU0.77

1003045-4RSJ-SED-03 03/02/2010 0.548.0 103/08/2010 03/08/2010 1 gU0.54

1003045-5RSJ-SED-BG 03/02/2010 0.7129.2 103/08/2010 03/08/2010 1 gU0.71

1003045-8MD-SED-0-2' 03/02/2010 0.6725.8 103/08/2010 03/08/2010 1 gU0.67

1003045-9MD-SED-2-4' 03/02/2010 0.616.4 103/08/2010 03/08/2010 1 gU0.6

1003045-10MD-SED-4-6' 03/02/2010 0.616.9 103/08/2010 03/08/2010 1 gU0.6

1003045-11PR-SED-01 03/02/2010 0.6421.5 103/08/2010 03/08/2010 1 gU0.64

1003045-12RP-SED-BG 03/02/2010 0.7129.6 103/08/2010 03/08/2010 1 gU0.71

1003045-13RP-SED-BGD 03/02/2010 0.7835.8 103/08/2010 03/08/2010 1 gU0.78

1003045-16RSJ-SED-02 03/02/2010 0.8440.2 103/08/2010 03/08/2010 1 gU0.84

1003045-17WR-SED-0-2' 03/02/2010 0.535.1 103/08/2010 03/08/2010 1 gU0.53

1003045-18WR-SED-3' 03/02/2010 0.6219.9 103/08/2010 03/08/2010 1 gU0.62

1003045-19WR-SED-5.5' 03/02/2010 0.6219.5 103/08/2010 03/08/2010 1 gU0.62

1003045-21RP-SED-03 03/02/2010 0.8339.4 103/08/2010 03/08/2010 1 gU0.83

1003045-23RSJ-SED-01 03/02/2010 0.6522.8 103/08/2010 03/08/2010 1 gU0.65

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.

Page 1 of 2Tuesday, March 09, 2010Date Printed:

Data Package ID: cn1003045-1

LIMS Version:  6.335A

ALS Laboratory Group -- FC
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Environmental Division 
Fort Collins, Colorado 

 

 
Metals 

Case Narrative 
 

Weston Solutions, Inc. 
Paguate – TO0019100202 

Work Order Number:  1003045 
 
1. This report consists of 10 water samples and 15 sediment samples. 
 
2. The samples were received cool and intact by ALS on 03/04/10.   
 
3. The water samples had a pH less than 2 upon receipt.   
 
4. The samples were prepared for analysis based on SW-846, 3rd Edition procedures. 
 
 Sediment was not visible in the water samples.  Samples 1003045-2, -5, -11, -16, -21, and -

23 were sediment samples that contained standing water.  These samples were stirred prior 
to aliquotting. 

  
 For analysis by Trace ICP, the water samples were digested following method 3005A and 

SOP 806 Rev. 13.  The sediment samples were digested following method 3050B and SOP 
806 Rev. 13. 

  
 For analysis by Cold Vapor AA (CVAA), the water samples were digested following method 

7470A and SOP 812 Rev. 14.  The sediment samples were digested following method 
7471A and SOP 812 Rev. 14. 

  
5. The samples were analyzed following SW-846, 3rd Edition procedures. 
 
 Analysis by Trace ICP followed method 6010B and SOP 834 Rev. 7. 
 

 The relationship between intensity and concentration for each element is established 
using at least four standards, one of which is a blank solution. 

    
 During sample analysis concentrations are computed by the software and the results are 

printed in mg/L.  The instrument software does not provide a printout which gives both 
intensity and concentration.  The validity of the calibration equation is tested by 

2000051



 

 
 

analyzing the following solutions:  a blank, a low level check solution with concentrations 
near the reporting limit, an Initial Calibration Verification (ICV) standard from a 2nd source 
standard solution with concentrations near the middle of the analytical range, a 
Continuing Calibration Verification (CCV) standard with concentrations at two times 
those in the ICV, and a readback of the highest calibration standard. 

  
 These solutions provide verification that the calibration equations are functioning 

properly throughout the analytical range of the instrument.  During sample analysis 
dilutions are made for analytes found at concentrations above the highest calibration 
standard.  No results are taken from extrapolations beyond the highest standard. 

  
Water analysis by CVAA followed method 7470A and SOP 812 Rev. 14.  Sediment analysis by 
CVAA followed method 7471A and SOP 812 Rev. 14. 

 
 The relationship between intensity and concentration is determined daily, prior to sample 

analysis.  At least five standards and a blank solution are analyzed to establish the 
calibration curve.  The instrument software performs a linear regression to fit the 
calibration data to a curve of the form: 

  conc. = B * I + C 
  
 where: conc. =  concentration 
  
  B       =  slope coefficient 
  I        =  intensity 
  C       =  intercept coefficient 
  
 A printout summarizing the calibration data supplies the calibration curve and correlation 

coefficient.  During sample analysis both intensity and concentration values are printed.  
Dilutions are made for concentrations above the highest calibration standard.  No results 
are taken from extrapolations above the highest standard. 

  
6. All standards and solutions are NIST traceable and were used within their recommended 

shelf life. 
 
7. The samples were prepared and analyzed within the established hold times. 
 
All in house quality control procedures were followed, as described below. 
 
8. General quality control procedures. 
 

 A preparation (method) blank and laboratory control sample were digested and analyzed 
with the samples in each digestion batch.  There were not more than 20 samples in each 
digestion batch. 

 The preparation (method) blank associated with each digestion batch was below the 
reporting limit for the requested analytes. 

2000052



 

 
 

 The laboratory control sample associated with each digestion batch was within the 
acceptance limits.  This indicates complete digestions according to the method. 

 All initial and continuing calibration blanks associated with each analytical batch were 
below the practical quantitation limits for the requested analytes.  

 All initial and continuing calibration verifications associated with each analytical batch 
were within the acceptance criteria for the requested analytes.  This indicates a valid 
calibration and stable instrument conditions.   

 The interference check samples and high standard readbacks associated with Method 
6010B were within acceptance criteria. 

9. Matrix specific quality control procedures. 
 
 Sample 1003045-1 was designated as the quality control sample for the water analyses.  

Sample 1003045-4 was designated as the quality control sample for the sediment analyses.  
 
 Similarity of matrix and therefore relevance of the QC results should not be automatically 

inferred for any sample other than the native sample selected for QC.   

 A matrix spike and matrix spike duplicate were digested and analyzed with each batch.  
All acceptance criteria for accuracy were met with the following exceptions: 

 Analyte  Sample ID 
 Antimony  1003045-4MS & MSD 

 The native sample result is flagged for matrix spike failure and an analytical post spike 
was performed.  The result of the spike was acceptable indicating that the matrix was 
not significantly affecting quantitation of this analyte.   

 Matrix spike recoveries could not be evaluated for the following analytes: 

 Analyte  Sample ID 
 Aluminum   1003045-4 
 Iron  1003045-4 

The concentrations of these analytes in the native sample were greater than four times 
the concentration of matrix spike added during the digestion.  When sample 
concentration is that much greater than the spike added, spike recoveries may not be 
accurate.  The laboratory control sample indicates that the digestion and analysis were 
in control. 

 A sample duplicate and matrix spike duplicate were digested and analyzed with each 
batch.  All acceptance criteria for precision were met with the following exceptions: 

 Analyte  Sample ID 
 Iron  1003045-4D 
 Lead  1003045-4D 
 Magnesium  1003045-4D 
 Potassium  1003045-4D 

 The native sample results are flagged for duplicate failure.   
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Inorganic Data Reporting Qualifiers 
 
The following qualifiers are used by the laboratory when reporting results of inorganic analyses. 
 
• Result qualifier -- If the analyte was analyzed for but not detected a “U” is entered. 
 
• QC qualifier -- Specified entries and their meanings are as follows: 
 

E   -   The reported value is estimated because of the presence of interference.  An 
explanatory note may be included in the narrative. 

 
M  -  Duplicate injection precision was not met. 
 
N  -   Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP 

analyses when the matrix spike and or spike duplicate fail and the native sample 
concentration is less than four times the spike added concentration. 

 
Z  -   Spiked recovery not within control limits. An explanatory note may be included in the 

narrative. 
 
*   -   Duplicate analysis (relative percent difference) not within control limits. 
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Chain of Custody 
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Paragon OrderNum: 1003045
Client Name: Weston Solutions, Inc.

Client Project Name: Paguate
Client Project Number: TO0019100202

Client PO Number:

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Laboratory Group -- FC

1003045-1Rinsate 030210 WATER 02-Mar-10 18:20
1003045-2RM-SED-BG SEDIMEN 02-Mar-10 10:12
1003045-3RM-SW-BG WATER 02-Mar-10 10:12
1003045-4RSJ-SED-03 SEDIMEN 02-Mar-10 10:37
1003045-5RSJ-SED-BG SEDIMEN 02-Mar-10 11:46
1003045-6RSJ-SW-03 WATER 02-Mar-10 10:37
1003045-7RSJ-SW-BG WATER 02-Mar-10 11:46
1003045-8MD-SED-0-2' SEDIMEN 02-Mar-10 16:45
1003045-9MD-SED-2-4' SEDIMEN 02-Mar-10 17:00
1003045-10MD-SED-4-6' SEDIMEN 02-Mar-10 17:15
1003045-11PR-SED-01 SEDIMEN 02-Mar-10 15:30
1003045-12RP-SED-BG SEDIMEN 02-Mar-10 9:29
1003045-13RP-SED-BGD SEDIMEN 02-Mar-10 9:29
1003045-14RP-SW-BG WATER 02-Mar-10 9:29
1003045-15RP-SW-BGD WATER 02-Mar-10 9:29
1003045-16RSJ-SED-02 SEDIMEN 02-Mar-10 15:15
1003045-17WR-SED-0-2' SEDIMEN 02-Mar-10 11:03
1003045-18WR-SED-3' SEDIMEN 02-Mar-10 11:10
1003045-19WR-SED-5.5' SEDIMEN 02-Mar-10 11:15
1003045-20PR-SW-01 WATER 02-Mar-10 15:26
1003045-21RP-SED-03 SEDIMEN 02-Mar-10 17:10
1003045-22RP-SW-03 WATER 02-Mar-10 17:10
1003045-23RSJ-SED-01 SEDIMEN 02-Mar-10 16:13
1003045-24RSJ-SW-01 WATER 02-Mar-10 16:13
1003045-25RSJ-SW-02 WATER 02-Mar-10 15:15

Page 1 of 1 Monday, March 08, 2010Date Printed:
LIMS Version:  6.335A

ALS Laboratory Group -- FC
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Sample Results  
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003045

Method SW6010B

Total Recoverable ICP Metals

Field ID: Rinsate 030210

Date Analyzed: 04-Mar-10

Date Collected: 02-Mar-10

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 04-Mar-10

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP100304-3
% Moisture: N/A

g
g

Run ID: IT100304-2A1
QCBatchID: IP100304-3-1

Sample Results

Result Units: MG/L

File Name:100304A.

Lab ID: 1003045-1

Clean DF: 1

Prep Method: SW3005 Rev A

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 0.21ALUMINUM U0.2

7440-36-0 0.021ANTIMONY U0.02

7440-38-2 0.011ARSENIC U0.01

7440-39-3 0.11BARIUM U0.1

7440-41-7 0.0051BERYLLIUM U0.005

7440-43-9 0.0051CADMIUM U0.005

7440-70-2 11CALCIUM U1

7440-47-3 0.011CHROMIUM U0.01

7440-48-4 0.011COBALT U0.01

7440-50-8 0.011COPPER U0.01

7439-89-6 0.11IRON U0.1

7439-92-1 0.0031LEAD U0.003

7439-95-4 11MAGNESIUM U1

7439-96-5 0.011MANGANESE U0.01

7440-02-0 0.021NICKEL U0.02

7440-09-7 11POTASSIUM U1

7782-49-2 0.0051SELENIUM U0.005

7440-22-4 0.011SILVER U0.01

7440-23-5 11SODIUM U1

7440-28-0 0.011THALLIUM U0.01

7440-62-2 0.011VANADIUM U0.01

7440-66-6 0.021ZINC U0.02

Page 1 of 50Monday, March 08, 2010Date Printed:

Data Package ID: IT1003045-1

LIMS Version:  6.335A

ALS Laboratory Group -- FC
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003045

Method SW6010B

Total Recoverable ICP Metals

Field ID: RM-SW-BG

Date Analyzed: 04-Mar-10

Date Collected: 02-Mar-10

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 04-Mar-10

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP100304-3
% Moisture: N/A

g
g

Run ID: IT100304-2A1
QCBatchID: IP100304-3-1

Sample Results

Result Units: MG/L

File Name:100304A.

Lab ID: 1003045-3

Clean DF: 1

Prep Method: SW3005 Rev A

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 0.21ALUMINUM U0.2

7440-36-0 0.021ANTIMONY U0.02

7440-38-2 0.011ARSENIC U0.01

7440-39-3 0.11BARIUM U0.1

7440-41-7 0.0051BERYLLIUM U0.005

7440-43-9 0.0051CADMIUM U0.005

7440-70-2 11CALCIUM 100

7440-47-3 0.011CHROMIUM U0.01

7440-48-4 0.011COBALT U0.01

7440-50-8 0.011COPPER U0.01

7439-89-6 0.11IRON 0.18

7439-92-1 0.0031LEAD U0.003

7439-95-4 11MAGNESIUM 56

7439-96-5 0.011MANGANESE 0.027

7440-02-0 0.021NICKEL U0.02

7440-09-7 11POTASSIUM 5.9

7782-49-2 0.0051SELENIUM U0.005

7440-22-4 0.011SILVER U0.01

7440-23-5 11SODIUM 94

7440-28-0 0.011THALLIUM U0.01

7440-62-2 0.011VANADIUM U0.01

7440-66-6 0.021ZINC U0.02

Page 5 of 50Monday, March 08, 2010Date Printed:

Data Package ID: IT1003045-1

LIMS Version:  6.335A

ALS Laboratory Group -- FC
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003045

Method SW6010B

Total Recoverable ICP Metals

Field ID: RSJ-SW-03

Date Analyzed: 04-Mar-10

Date Collected: 02-Mar-10

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 04-Mar-10

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP100304-3
% Moisture: N/A

g
g

Run ID: IT100304-2A1
QCBatchID: IP100304-3-1

Sample Results

Result Units: MG/L

File Name:100304A.

Lab ID: 1003045-6

Clean DF: 1

Prep Method: SW3005 Rev A

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 0.21ALUMINUM 0.43

7440-36-0 0.021ANTIMONY U0.02

7440-38-2 0.011ARSENIC U0.01

7440-39-3 0.11BARIUM U0.1

7440-41-7 0.0051BERYLLIUM U0.005

7440-43-9 0.0051CADMIUM U0.005

7440-70-2 11CALCIUM 100

7440-47-3 0.011CHROMIUM U0.01

7440-48-4 0.011COBALT U0.01

7440-50-8 0.011COPPER U0.01

7439-89-6 0.11IRON 0.32

7439-92-1 0.0031LEAD U0.003

7439-95-4 11MAGNESIUM 55

7439-96-5 0.011MANGANESE 0.023

7440-02-0 0.021NICKEL U0.02

7440-09-7 11POTASSIUM 8

7782-49-2 0.0051SELENIUM U0.005

7440-22-4 0.011SILVER U0.01

7440-23-5 11SODIUM 180

7440-28-0 0.011THALLIUM U0.01

7440-62-2 0.011VANADIUM U0.01

7440-66-6 0.021ZINC U0.02
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003045

Method SW6010B

Total Recoverable ICP Metals

Field ID: RSJ-SW-BG

Date Analyzed: 04-Mar-10

Date Collected: 02-Mar-10

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 04-Mar-10

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP100304-3
% Moisture: N/A

g
g

Run ID: IT100304-2A1
QCBatchID: IP100304-3-1

Sample Results

Result Units: MG/L

File Name:100304A.

Lab ID: 1003045-7

Clean DF: 1

Prep Method: SW3005 Rev A

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 0.21ALUMINUM 0.77

7440-36-0 0.021ANTIMONY U0.02

7440-38-2 0.011ARSENIC U0.01

7440-39-3 0.11BARIUM U0.1

7440-41-7 0.0051BERYLLIUM U0.005

7440-43-9 0.0051CADMIUM U0.005

7440-70-2 11CALCIUM 98

7440-47-3 0.011CHROMIUM U0.01

7440-48-4 0.011COBALT U0.01

7440-50-8 0.011COPPER U0.01

7439-89-6 0.11IRON 0.53

7439-92-1 0.0031LEAD U0.003

7439-95-4 11MAGNESIUM 53

7439-96-5 0.011MANGANESE 0.056

7440-02-0 0.021NICKEL U0.02

7440-09-7 11POTASSIUM 7.8

7782-49-2 0.0051SELENIUM U0.005

7440-22-4 0.011SILVER U0.01

7440-23-5 11SODIUM 170

7440-28-0 0.011THALLIUM U0.01

7440-62-2 0.011VANADIUM U0.01

7440-66-6 0.021ZINC U0.02
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003045

Method SW6010B

Total Recoverable ICP Metals

Field ID: RP-SW-BG

Date Analyzed: 04-Mar-10

Date Collected: 02-Mar-10

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 04-Mar-10

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP100304-3
% Moisture: N/A

g
g

Run ID: IT100304-2A1
QCBatchID: IP100304-3-1

Sample Results

Result Units: MG/L

File Name:100304A.

Lab ID: 1003045-14

Clean DF: 1

Prep Method: SW3005 Rev A

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 0.21ALUMINUM U0.2

7440-36-0 0.021ANTIMONY U0.02

7440-38-2 0.011ARSENIC U0.01

7440-39-3 0.11BARIUM U0.1

7440-41-7 0.0051BERYLLIUM U0.005

7440-43-9 0.0051CADMIUM U0.005

7440-70-2 11CALCIUM 54

7440-47-3 0.011CHROMIUM U0.01

7440-48-4 0.011COBALT U0.01

7440-50-8 0.011COPPER U0.01

7439-89-6 0.11IRON 0.27

7439-92-1 0.0031LEAD U0.003

7439-95-4 11MAGNESIUM 19

7439-96-5 0.011MANGANESE 0.045

7440-02-0 0.021NICKEL U0.02

7440-09-7 11POTASSIUM 3.7

7782-49-2 0.0051SELENIUM U0.005

7440-22-4 0.011SILVER U0.01

7440-23-5 11SODIUM 21

7440-28-0 0.011THALLIUM U0.01

7440-62-2 0.011VANADIUM U0.01

7440-66-6 0.021ZINC U0.02
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003045

Method SW6010B

Total Recoverable ICP Metals

Field ID: RP-SW-BGD

Date Analyzed: 04-Mar-10

Date Collected: 02-Mar-10

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 04-Mar-10

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP100304-3
% Moisture: N/A

g
g

Run ID: IT100304-2A1
QCBatchID: IP100304-3-1

Sample Results

Result Units: MG/L

File Name:100304A.

Lab ID: 1003045-15

Clean DF: 1

Prep Method: SW3005 Rev A

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 0.21ALUMINUM U0.2

7440-36-0 0.021ANTIMONY U0.02

7440-38-2 0.011ARSENIC U0.01

7440-39-3 0.11BARIUM U0.1

7440-41-7 0.0051BERYLLIUM U0.005

7440-43-9 0.0051CADMIUM U0.005

7440-70-2 11CALCIUM 54

7440-47-3 0.011CHROMIUM U0.01

7440-48-4 0.011COBALT U0.01

7440-50-8 0.011COPPER U0.01

7439-89-6 0.11IRON 0.26

7439-92-1 0.0031LEAD U0.003

7439-95-4 11MAGNESIUM 19

7439-96-5 0.011MANGANESE 0.044

7440-02-0 0.021NICKEL U0.02

7440-09-7 11POTASSIUM 3.7

7782-49-2 0.0051SELENIUM U0.005

7440-22-4 0.011SILVER U0.01

7440-23-5 11SODIUM 21

7440-28-0 0.011THALLIUM U0.01

7440-62-2 0.011VANADIUM U0.01

7440-66-6 0.021ZINC U0.02
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003045

Method SW6010B

Total Recoverable ICP Metals

Field ID: PR-SW-01

Date Analyzed: 04-Mar-10

Date Collected: 02-Mar-10

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 04-Mar-10

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP100304-3
% Moisture: N/A

g
g

Run ID: IT100304-2A1
QCBatchID: IP100304-3-1

Sample Results

Result Units: MG/L

File Name:100304A.

Lab ID: 1003045-20

Clean DF: 1

Prep Method: SW3005 Rev A

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 0.21ALUMINUM U0.2

7440-36-0 0.021ANTIMONY U0.02

7440-38-2 0.011ARSENIC U0.01

7440-39-3 0.11BARIUM U0.1

7440-41-7 0.0051BERYLLIUM U0.005

7440-43-9 0.0051CADMIUM U0.005

7440-70-2 11CALCIUM 440

7440-47-3 0.011CHROMIUM U0.01

7440-48-4 0.011COBALT U0.01

7440-50-8 0.011COPPER U0.01

7439-89-6 0.11IRON U0.1

7439-92-1 0.0031LEAD U0.003

7439-95-4 11MAGNESIUM 230

7439-96-5 0.011MANGANESE 0.25

7440-02-0 0.021NICKEL U0.02

7440-09-7 11POTASSIUM 19

7782-49-2 0.0051SELENIUM 0.01

7440-22-4 0.011SILVER U0.01

7440-23-5 100100SODIUM 420

7440-28-0 0.011THALLIUM U0.01

7440-62-2 0.011VANADIUM U0.01

7440-66-6 0.021ZINC U0.02
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003045

Method SW6010B

Total Recoverable ICP Metals

Field ID: RP-SW-03

Date Analyzed: 04-Mar-10

Date Collected: 02-Mar-10

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 04-Mar-10

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP100304-3
% Moisture: N/A

g
g

Run ID: IT100304-2A1
QCBatchID: IP100304-3-1

Sample Results

Result Units: MG/L

File Name:100304A.

Lab ID: 1003045-22

Clean DF: 1

Prep Method: SW3005 Rev A

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 0.21ALUMINUM U0.2

7440-36-0 0.021ANTIMONY U0.02

7440-38-2 0.011ARSENIC U0.01

7440-39-3 0.11BARIUM U0.1

7440-41-7 0.0051BERYLLIUM U0.005

7440-43-9 0.0051CADMIUM U0.005

7440-70-2 11CALCIUM 150

7440-47-3 0.011CHROMIUM U0.01

7440-48-4 0.011COBALT U0.01

7440-50-8 0.011COPPER U0.01

7439-89-6 0.11IRON U0.1

7439-92-1 0.0031LEAD U0.003

7439-95-4 11MAGNESIUM 91

7439-96-5 0.011MANGANESE U0.01

7440-02-0 0.021NICKEL U0.02

7440-09-7 11POTASSIUM 13

7782-49-2 0.0051SELENIUM U0.005

7440-22-4 0.011SILVER U0.01

7440-23-5 11SODIUM 140

7440-28-0 0.011THALLIUM U0.01

7440-62-2 0.011VANADIUM U0.01

7440-66-6 0.021ZINC U0.02
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003045

Method SW6010B

Total Recoverable ICP Metals

Field ID: RSJ-SW-01

Date Analyzed: 04-Mar-10

Date Collected: 02-Mar-10

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 04-Mar-10

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP100304-3
% Moisture: N/A

g
g

Run ID: IT100304-2A1
QCBatchID: IP100304-3-1

Sample Results

Result Units: MG/L

File Name:100304A.

Lab ID: 1003045-24

Clean DF: 1

Prep Method: SW3005 Rev A

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 0.21ALUMINUM 0.61

7440-36-0 0.021ANTIMONY U0.02

7440-38-2 0.011ARSENIC U0.01

7440-39-3 0.11BARIUM U0.1

7440-41-7 0.0051BERYLLIUM U0.005

7440-43-9 0.0051CADMIUM U0.005

7440-70-2 11CALCIUM 98

7440-47-3 0.011CHROMIUM U0.01

7440-48-4 0.011COBALT U0.01

7440-50-8 0.011COPPER U0.01

7439-89-6 0.11IRON 0.46

7439-92-1 0.0031LEAD U0.003

7439-95-4 11MAGNESIUM 53

7439-96-5 0.011MANGANESE 0.045

7440-02-0 0.021NICKEL U0.02

7440-09-7 11POTASSIUM 7.8

7782-49-2 0.0051SELENIUM U0.005

7440-22-4 0.011SILVER U0.01

7440-23-5 11SODIUM 170

7440-28-0 0.011THALLIUM U0.01

7440-62-2 0.011VANADIUM U0.01

7440-66-6 0.021ZINC U0.02
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003045

Method SW6010B

Total Recoverable ICP Metals

Field ID: RSJ-SW-02

Date Analyzed: 04-Mar-10

Date Collected: 02-Mar-10

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 04-Mar-10

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP100304-3
% Moisture: N/A

g
g

Run ID: IT100304-2A1
QCBatchID: IP100304-3-1

Sample Results

Result Units: MG/L

File Name:100304A.

Lab ID: 1003045-25

Clean DF: 1

Prep Method: SW3005 Rev A

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 0.21ALUMINUM 0.72

7440-36-0 0.021ANTIMONY U0.02

7440-38-2 0.011ARSENIC U0.01

7440-39-3 0.11BARIUM U0.1

7440-41-7 0.0051BERYLLIUM U0.005

7440-43-9 0.0051CADMIUM U0.005

7440-70-2 11CALCIUM 96

7440-47-3 0.011CHROMIUM U0.01

7440-48-4 0.011COBALT U0.01

7440-50-8 0.011COPPER U0.01

7439-89-6 0.11IRON 0.52

7439-92-1 0.0031LEAD U0.003

7439-95-4 11MAGNESIUM 52

7439-96-5 0.011MANGANESE 0.042

7440-02-0 0.021NICKEL U0.02

7440-09-7 11POTASSIUM 7.9

7782-49-2 0.0051SELENIUM U0.005

7440-22-4 0.011SILVER U0.01

7440-23-5 11SODIUM 170

7440-28-0 0.011THALLIUM U0.01

7440-62-2 0.011VANADIUM U0.01

7440-66-6 0.021ZINC U0.02
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003045

Method SW6010B

Total ICP Metals

Field ID: RM-SED-BG

Date Analyzed: 05-Mar-10

Date Collected: 02-Mar-10

Sample Matrix: SEDIMENT

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Mar-10

Sample Aliquot: 1.005
Final Volume: 100

Prep Batch: IP100304-4
% Moisture: 35.4

g
ml

Run ID: IT100305-2A1
QCBatchID: IP100304-4-1

Sample Results

Result Units: MG/KG

File Name:100305A.

Lab ID: 1003045-2

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 311ALUMINUM 8400

7440-36-0 3.11ANTIMONY U3.1

7440-38-2 1.51ARSENIC 6.9

7440-39-3 151BARIUM 100

7440-41-7 0.771BERYLLIUM U0.77

7440-43-9 0.771CADMIUM U0.77

7440-70-2 1501CALCIUM 20000

7440-47-3 1.51CHROMIUM 8.8

7440-48-4 1.51COBALT 6.6

7440-50-8 1.51COPPER 12

7439-89-6 151IRON 23000

7439-92-1 0.461LEAD 12

7439-95-4 1501MAGNESIUM 5400

7439-96-5 1.51MANGANESE 200

7440-02-0 3.11NICKEL 13

7440-09-7 1501POTASSIUM 1800

7782-49-2 0.771SELENIUM U0.77

7440-22-4 1.51SILVER U1.5

7440-23-5 1501SODIUM 310

7440-28-0 1.51THALLIUM U1.5

7440-62-2 1.51VANADIUM 21

7440-66-6 3.11ZINC 46
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003045

Method SW6010B

Total ICP Metals

Field ID: RSJ-SED-03

Date Analyzed: 05-Mar-10

Date Collected: 02-Mar-10

Sample Matrix: SEDIMENT

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Mar-10

Sample Aliquot: 1.004
Final Volume: 100

Prep Batch: IP100304-4
% Moisture: 8.0

g
ml

Run ID: IT100305-2A1
QCBatchID: IP100304-4-1

Sample Results

Result Units: MG/KG

File Name:100305A.

Lab ID: 1003045-4

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 221ALUMINUM 2800

7440-36-0 2.2 N1ANTIMONY U2.2

7440-38-2 1.11ARSENIC 1.5

7440-39-3 111BARIUM 77

7440-41-7 0.541BERYLLIUM U0.54

7440-43-9 0.541CADMIUM U0.54

7440-70-2 1101CALCIUM 6200

7440-47-3 1.11CHROMIUM 2.6

7440-48-4 1.11COBALT 1.6

7440-50-8 1.11COPPER 2.4

7439-89-6 11 *1IRON 5100

7439-92-1 0.32 *1LEAD 2.9

7439-95-4 110 *1MAGNESIUM 1300

7439-96-5 1.11MANGANESE 75

7440-02-0 2.21NICKEL 3.2

7440-09-7 110 *1POTASSIUM 580

7782-49-2 0.541SELENIUM U0.54

7440-22-4 1.11SILVER U1.1

7440-23-5 1101SODIUM 160

7440-28-0 1.11THALLIUM U1.1

7440-62-2 1.11VANADIUM 6.9

7440-66-6 2.21ZINC 10
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003045

Method SW6010B

Total ICP Metals

Field ID: RSJ-SED-BG

Date Analyzed: 05-Mar-10

Date Collected: 02-Mar-10

Sample Matrix: SEDIMENT

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Mar-10

Sample Aliquot: 1.041
Final Volume: 100

Prep Batch: IP100304-4
% Moisture: 29.2

g
ml

Run ID: IT100305-2A1
QCBatchID: IP100304-4-1

Sample Results

Result Units: MG/KG

File Name:100305A.

Lab ID: 1003045-5

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 271ALUMINUM 5400

7440-36-0 2.71ANTIMONY U2.7

7440-38-2 1.41ARSENIC 2.3

7440-39-3 141BARIUM 100

7440-41-7 0.681BERYLLIUM U0.68

7440-43-9 0.681CADMIUM U0.68

7440-70-2 1401CALCIUM 14000

7440-47-3 1.41CHROMIUM 4.2

7440-48-4 1.41COBALT 2.9

7440-50-8 1.41COPPER 4.8

7439-89-6 141IRON 8500

7439-92-1 0.411LEAD 5.6

7439-95-4 1401MAGNESIUM 2700

7439-96-5 1.41MANGANESE 160

7440-02-0 2.71NICKEL 5.2

7440-09-7 1401POTASSIUM 1200

7782-49-2 0.681SELENIUM U0.68

7440-22-4 1.41SILVER U1.4

7440-23-5 1401SODIUM 280

7440-28-0 1.41THALLIUM U1.4

7440-62-2 1.41VANADIUM 12

7440-66-6 2.71ZINC 18
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003045

Method SW6010B

Total ICP Metals

Field ID: MD-SED-0-2'

Date Analyzed: 05-Mar-10

Date Collected: 02-Mar-10

Sample Matrix: SEDIMENT

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Mar-10

Sample Aliquot: 1.022
Final Volume: 100

Prep Batch: IP100304-4
% Moisture: 25.8

g
ml

Run ID: IT100305-2A1
QCBatchID: IP100304-4-1

Sample Results

Result Units: MG/KG

File Name:100305A.

Lab ID: 1003045-8

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 261ALUMINUM 9600

7440-36-0 2.61ANTIMONY U2.6

7440-38-2 1.31ARSENIC 4.7

7440-39-3 131BARIUM 120

7440-41-7 0.661BERYLLIUM 0.67

7440-43-9 0.661CADMIUM U0.66

7440-70-2 1301CALCIUM 13000

7440-47-3 1.31CHROMIUM 8

7440-48-4 1.31COBALT 5.2

7440-50-8 1.31COPPER 9

7439-89-6 131IRON 17000

7439-92-1 0.41LEAD 10

7439-95-4 1301MAGNESIUM 3600

7439-96-5 1.31MANGANESE 120

7440-02-0 2.61NICKEL 11

7440-09-7 1301POTASSIUM 1900

7782-49-2 0.661SELENIUM 0.72

7440-22-4 1.31SILVER U1.3

7440-23-5 1301SODIUM 210

7440-28-0 1.31THALLIUM U1.3

7440-62-2 1.31VANADIUM 19

7440-66-6 2.61ZINC 34
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003045

Method SW6010B

Total ICP Metals

Field ID: MD-SED-2-4'

Date Analyzed: 05-Mar-10

Date Collected: 02-Mar-10

Sample Matrix: SEDIMENT

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Mar-10

Sample Aliquot: 1.034
Final Volume: 100

Prep Batch: IP100304-4
% Moisture: 16.4

g
ml

Run ID: IT100305-2A1
QCBatchID: IP100304-4-1

Sample Results

Result Units: MG/KG

File Name:100305A.

Lab ID: 1003045-9

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 231ALUMINUM 4700

7440-36-0 2.31ANTIMONY U2.3

7440-38-2 1.21ARSENIC 1.5

7440-39-3 121BARIUM 130

7440-41-7 0.581BERYLLIUM U0.58

7440-43-9 0.581CADMIUM U0.58

7440-70-2 1201CALCIUM 9300

7440-47-3 1.21CHROMIUM 4.1

7440-48-4 1.21COBALT 2.1

7440-50-8 1.21COPPER 2.7

7439-89-6 121IRON 6800

7439-92-1 0.351LEAD 3.8

7439-95-4 1201MAGNESIUM 1600

7439-96-5 1.21MANGANESE 79

7440-02-0 2.31NICKEL 4.7

7440-09-7 1201POTASSIUM 810

7782-49-2 0.581SELENIUM U0.58

7440-22-4 1.21SILVER U1.2

7440-23-5 1201SODIUM U120

7440-28-0 1.21THALLIUM U1.2

7440-62-2 1.21VANADIUM 12

7440-66-6 2.31ZINC 12
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003045

Method SW6010B

Total ICP Metals

Field ID: MD-SED-4-6'

Date Analyzed: 05-Mar-10

Date Collected: 02-Mar-10

Sample Matrix: SEDIMENT

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Mar-10

Sample Aliquot: 1.009
Final Volume: 100

Prep Batch: IP100304-4
% Moisture: 16.9

g
ml

Run ID: IT100305-2A1
QCBatchID: IP100304-4-1

Sample Results

Result Units: MG/KG

File Name:100305A.

Lab ID: 1003045-10

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 241ALUMINUM 6500

7440-36-0 2.41ANTIMONY U2.4

7440-38-2 1.21ARSENIC 2.1

7440-39-3 121BARIUM 100

7440-41-7 0.61BERYLLIUM U0.6

7440-43-9 0.61CADMIUM U0.6

7440-70-2 1201CALCIUM 8700

7440-47-3 1.21CHROMIUM 3.9

7440-48-4 1.21COBALT 2.6

7440-50-8 1.21COPPER 1.8

7439-89-6 121IRON 6700

7439-92-1 0.361LEAD 4.5

7439-95-4 1201MAGNESIUM 1800

7439-96-5 1.21MANGANESE 69

7440-02-0 2.41NICKEL 4.9

7440-09-7 1201POTASSIUM 940

7782-49-2 0.61SELENIUM U0.6

7440-22-4 1.21SILVER U1.2

7440-23-5 1201SODIUM 150

7440-28-0 1.21THALLIUM U1.2

7440-62-2 1.21VANADIUM 11

7440-66-6 2.41ZINC 11
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003045

Method SW6010B

Total ICP Metals

Field ID: PR-SED-01

Date Analyzed: 05-Mar-10

Date Collected: 02-Mar-10

Sample Matrix: SEDIMENT

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Mar-10

Sample Aliquot: 1.018
Final Volume: 100

Prep Batch: IP100304-4
% Moisture: 21.5

g
ml

Run ID: IT100305-2A1
QCBatchID: IP100304-4-1

Sample Results

Result Units: MG/KG

File Name:100305A.

Lab ID: 1003045-11

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 251ALUMINUM 2400

7440-36-0 2.51ANTIMONY U2.5

7440-38-2 1.31ARSENIC U1.3

7440-39-3 131BARIUM 24

7440-41-7 0.631BERYLLIUM U0.63

7440-43-9 0.631CADMIUM U0.63

7440-70-2 1301CALCIUM 19000

7440-47-3 1.31CHROMIUM U1.3

7440-48-4 1.31COBALT 2.2

7440-50-8 1.31COPPER 2.2

7439-89-6 131IRON 3700

7439-92-1 0.381LEAD 4

7439-95-4 1301MAGNESIUM 2400

7439-96-5 1.31MANGANESE 500

7440-02-0 2.51NICKEL 2.9

7440-09-7 1301POTASSIUM 450

7782-49-2 0.631SELENIUM U0.63

7440-22-4 1.31SILVER U1.3

7440-23-5 1301SODIUM 1500

7440-28-0 1.31THALLIUM U1.3

7440-62-2 1.31VANADIUM 6.1

7440-66-6 2.51ZINC 7
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003045

Method SW6010B

Total ICP Metals

Field ID: RP-SED-BG

Date Analyzed: 05-Mar-10

Date Collected: 02-Mar-10

Sample Matrix: SEDIMENT

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Mar-10

Sample Aliquot: 1.02
Final Volume: 100

Prep Batch: IP100304-4
% Moisture: 29.6

g
ml

Run ID: IT100305-2A1
QCBatchID: IP100304-4-1

Sample Results

Result Units: MG/KG

File Name:100305A.

Lab ID: 1003045-12

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 281ALUMINUM 6800

7440-36-0 2.81ANTIMONY U2.8

7440-38-2 1.41ARSENIC 6.8

7440-39-3 141BARIUM 88

7440-41-7 0.71BERYLLIUM U0.7

7440-43-9 0.71CADMIUM U0.7

7440-70-2 1401CALCIUM 16000

7440-47-3 1.41CHROMIUM 6.9

7440-48-4 1.41COBALT 6.5

7440-50-8 1.41COPPER 7.5

7439-89-6 141IRON 24000

7439-92-1 0.421LEAD 9.3

7439-95-4 1401MAGNESIUM 4100

7439-96-5 1.41MANGANESE 220

7440-02-0 2.81NICKEL 11

7440-09-7 1401POTASSIUM 1300

7782-49-2 0.71SELENIUM 0.9

7440-22-4 1.41SILVER U1.4

7440-23-5 1401SODIUM 280

7440-28-0 1.41THALLIUM U1.4

7440-62-2 1.41VANADIUM 23

7440-66-6 2.81ZINC 40
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003045

Method SW6010B

Total ICP Metals

Field ID: RP-SED-BGD

Date Analyzed: 05-Mar-10

Date Collected: 02-Mar-10

Sample Matrix: SEDIMENT

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Mar-10

Sample Aliquot: 1.014
Final Volume: 100

Prep Batch: IP100304-4
% Moisture: 35.8

g
ml

Run ID: IT100305-2A1
QCBatchID: IP100304-4-1

Sample Results

Result Units: MG/KG

File Name:100305A.

Lab ID: 1003045-13

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 311ALUMINUM 7300

7440-36-0 3.11ANTIMONY U3.1

7440-38-2 1.51ARSENIC 5.4

7440-39-3 151BARIUM 110

7440-41-7 0.771BERYLLIUM U0.77

7440-43-9 0.771CADMIUM U0.77

7440-70-2 1501CALCIUM 18000

7440-47-3 1.51CHROMIUM 7.7

7440-48-4 1.51COBALT 5.9

7440-50-8 1.51COPPER 8.7

7439-89-6 151IRON 20000

7439-92-1 0.461LEAD 9.9

7439-95-4 1501MAGNESIUM 4600

7439-96-5 1.51MANGANESE 270

7440-02-0 3.11NICKEL 11

7440-09-7 1501POTASSIUM 1600

7782-49-2 0.771SELENIUM U0.77

7440-22-4 1.51SILVER U1.5

7440-23-5 1501SODIUM U150

7440-28-0 1.51THALLIUM U1.5

7440-62-2 1.51VANADIUM 22

7440-66-6 3.11ZINC 39
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003045

Method SW6010B

Total ICP Metals

Field ID: RSJ-SED-02

Date Analyzed: 05-Mar-10

Date Collected: 02-Mar-10

Sample Matrix: SEDIMENT

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Mar-10

Sample Aliquot: 1.019
Final Volume: 100

Prep Batch: IP100304-4
% Moisture: 40.2

g
ml

Run ID: IT100305-2A1
QCBatchID: IP100304-4-1

Sample Results

Result Units: MG/KG

File Name:100305A.

Lab ID: 1003045-16

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 331ALUMINUM 9800

7440-36-0 3.31ANTIMONY U3.3

7440-38-2 1.61ARSENIC 5.2

7440-39-3 161BARIUM 150

7440-41-7 0.821BERYLLIUM U0.82

7440-43-9 0.821CADMIUM U0.82

7440-70-2 1601CALCIUM 25000

7440-47-3 1.61CHROMIUM 7.7

7440-48-4 1.61COBALT 6.1

7440-50-8 1.61COPPER 11

7439-89-6 161IRON 18000

7439-92-1 0.491LEAD 11

7439-95-4 1601MAGNESIUM 5000

7439-96-5 1.61MANGANESE 360

7440-02-0 3.31NICKEL 10

7440-09-7 1601POTASSIUM 2200

7782-49-2 0.821SELENIUM U0.82

7440-22-4 1.61SILVER U1.6

7440-23-5 1601SODIUM 500

7440-28-0 1.61THALLIUM U1.6

7440-62-2 1.61VANADIUM 19

7440-66-6 3.31ZINC 39
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003045

Method SW6010B

Total ICP Metals

Field ID: WR-SED-0-2'

Date Analyzed: 05-Mar-10

Date Collected: 02-Mar-10

Sample Matrix: SEDIMENT

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Mar-10

Sample Aliquot: 1.036
Final Volume: 100

Prep Batch: IP100304-4
% Moisture: 5.1

g
ml

Run ID: IT100305-2A1
QCBatchID: IP100304-4-1

Sample Results

Result Units: MG/KG

File Name:100305A.

Lab ID: 1003045-17

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 201ALUMINUM 2500

7440-36-0 21ANTIMONY U2

7440-38-2 11ARSENIC 1.3

7440-39-3 101BARIUM 170

7440-41-7 0.511BERYLLIUM U0.51

7440-43-9 0.511CADMIUM U0.51

7440-70-2 1001CALCIUM 8100

7440-47-3 11CHROMIUM 4.4

7440-48-4 11COBALT 2

7440-50-8 11COPPER 2.6

7439-89-6 101IRON 6700

7439-92-1 0.31LEAD 3.4

7439-95-4 1001MAGNESIUM 1200

7439-96-5 11MANGANESE 100

7440-02-0 21NICKEL 3.3

7440-09-7 1001POTASSIUM 700

7782-49-2 0.511SELENIUM U0.51

7440-22-4 11SILVER U1

7440-23-5 1001SODIUM U100

7440-28-0 11THALLIUM U1

7440-62-2 11VANADIUM 12

7440-66-6 21ZINC 12
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003045

Method SW6010B

Total ICP Metals

Field ID: WR-SED-3'

Date Analyzed: 05-Mar-10

Date Collected: 02-Mar-10

Sample Matrix: SEDIMENT

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Mar-10

Sample Aliquot: 1.036
Final Volume: 100

Prep Batch: IP100304-4
% Moisture: 19.9

g
ml

Run ID: IT100305-2A1
QCBatchID: IP100304-4-1

Sample Results

Result Units: MG/KG

File Name:100305A.

Lab ID: 1003045-18

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 241ALUMINUM 660

7440-36-0 2.41ANTIMONY U2.4

7440-38-2 1.21ARSENIC U1.2

7440-39-3 121BARIUM 56

7440-41-7 0.61BERYLLIUM U0.6

7440-43-9 0.61CADMIUM U0.6

7440-70-2 1201CALCIUM 4200

7440-47-3 1.21CHROMIUM U1.2

7440-48-4 1.21COBALT U1.2

7440-50-8 1.21COPPER U1.2

7439-89-6 121IRON 1400

7439-92-1 0.361LEAD 0.95

7439-95-4 1201MAGNESIUM 320

7439-96-5 1.21MANGANESE 32

7440-02-0 2.41NICKEL U2.4

7440-09-7 1201POTASSIUM U120

7782-49-2 0.61SELENIUM U0.6

7440-22-4 1.21SILVER U1.2

7440-23-5 1201SODIUM U120

7440-28-0 1.21THALLIUM U1.2

7440-62-2 1.21VANADIUM 2.4

7440-66-6 2.41ZINC 3.1
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003045

Method SW6010B

Total ICP Metals

Field ID: WR-SED-5.5'

Date Analyzed: 05-Mar-10

Date Collected: 02-Mar-10

Sample Matrix: SEDIMENT

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Mar-10

Sample Aliquot: 1.041
Final Volume: 100

Prep Batch: IP100304-4
% Moisture: 19.5

g
ml

Run ID: IT100305-2A1
QCBatchID: IP100304-4-1

Sample Results

Result Units: MG/KG

File Name:100305A.

Lab ID: 1003045-19

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 241ALUMINUM 660

7440-36-0 2.41ANTIMONY U2.4

7440-38-2 1.21ARSENIC U1.2

7440-39-3 121BARIUM 73

7440-41-7 0.61BERYLLIUM U0.6

7440-43-9 0.61CADMIUM U0.6

7440-70-2 1201CALCIUM 4300

7440-47-3 1.21CHROMIUM U1.2

7440-48-4 1.21COBALT U1.2

7440-50-8 1.21COPPER U1.2

7439-89-6 121IRON 1800

7439-92-1 0.361LEAD 1.2

7439-95-4 1201MAGNESIUM 340

7439-96-5 1.21MANGANESE 40

7440-02-0 2.41NICKEL U2.4

7440-09-7 1201POTASSIUM U120

7782-49-2 0.61SELENIUM U0.6

7440-22-4 1.21SILVER U1.2

7440-23-5 1201SODIUM U120

7440-28-0 1.21THALLIUM U1.2

7440-62-2 1.21VANADIUM 3.5

7440-66-6 2.41ZINC 2.6
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003045

Method SW6010B

Total ICP Metals

Field ID: RP-SED-03

Date Analyzed: 05-Mar-10

Date Collected: 02-Mar-10

Sample Matrix: SEDIMENT

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Mar-10

Sample Aliquot: 1.023
Final Volume: 100

Prep Batch: IP100304-4
% Moisture: 39.4

g
ml

Run ID: IT100305-2A1
QCBatchID: IP100304-4-1

Sample Results

Result Units: MG/KG

File Name:100305A.

Lab ID: 1003045-21

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 321ALUMINUM 11000

7440-36-0 3.21ANTIMONY U3.2

7440-38-2 1.61ARSENIC 7.9

7440-39-3 161BARIUM 130

7440-41-7 0.811BERYLLIUM 0.9

7440-43-9 0.811CADMIUM U0.81

7440-70-2 1601CALCIUM 27000

7440-47-3 1.61CHROMIUM 9.8

7440-48-4 1.61COBALT 7.3

7440-50-8 1.61COPPER 14

7439-89-6 161IRON 24000

7439-92-1 0.481LEAD 15

7439-95-4 1601MAGNESIUM 6700

7439-96-5 1.61MANGANESE 260

7440-02-0 3.21NICKEL 14

7440-09-7 1601POTASSIUM 2500

7782-49-2 0.811SELENIUM 1.6

7440-22-4 1.61SILVER U1.6

7440-23-5 1601SODIUM 470

7440-28-0 1.61THALLIUM U1.6

7440-62-2 1.61VANADIUM 23

7440-66-6 3.21ZINC 50
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003045

Method SW6010B

Total ICP Metals

Field ID: RSJ-SED-01

Date Analyzed: 05-Mar-10

Date Collected: 02-Mar-10

Sample Matrix: SEDIMENT

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Mar-10

Sample Aliquot: 1.041
Final Volume: 100

Prep Batch: IP100304-4
% Moisture: 22.8

g
ml

Run ID: IT100305-2A1
QCBatchID: IP100304-4-1

Sample Results

Result Units: MG/KG

File Name:100305A.

Lab ID: 1003045-23

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 251ALUMINUM 2100

7440-36-0 2.51ANTIMONY U2.5

7440-38-2 1.21ARSENIC 1.3

7440-39-3 121BARIUM 73

7440-41-7 0.621BERYLLIUM U0.62

7440-43-9 0.621CADMIUM U0.62

7440-70-2 1201CALCIUM 6900

7440-47-3 1.21CHROMIUM 1.5

7440-48-4 1.21COBALT U1.2

7440-50-8 1.21COPPER 1.5

7439-89-6 121IRON 3700

7439-92-1 0.371LEAD 2.4

7439-95-4 1201MAGNESIUM 1100

7439-96-5 1.21MANGANESE 83

7440-02-0 2.51NICKEL U2.5

7440-09-7 1201POTASSIUM 440

7782-49-2 0.621SELENIUM U0.62

7440-22-4 1.21SILVER U1.2

7440-23-5 1201SODIUM 130

7440-28-0 1.21THALLIUM U1.2

7440-62-2 1.21VANADIUM 5

7440-66-6 2.51ZINC 7.4
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Lab Name:
Client Name: Weston Solutions, Inc.

Client Project ID: Paguate TO0019100202
Work Order Number: 1003045

Reporting Basis: As Received Matrix: WATER

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

Reporting 
Limit Flag

Result Units:

Total MERCURY
Method SW7470A

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 20 g

Sample 
Aliquot

MG/LPrep Method: METHOD

ALS Laboratory Group -- FC

1003045-1Rinsate 030210 03/02/2010 0.0002N/A 103/04/2010 03/05/2010 20 gU0.0002

1003045-3RM-SW-BG 03/02/2010 0.0002N/A 103/04/2010 03/05/2010 20 gU0.0002

1003045-6RSJ-SW-03 03/02/2010 0.0002N/A 103/04/2010 03/05/2010 20 gU0.0002

1003045-7RSJ-SW-BG 03/02/2010 0.0002N/A 103/04/2010 03/05/2010 20 gU0.0002

1003045-14RP-SW-BG 03/02/2010 0.0002N/A 103/04/2010 03/05/2010 20 gU0.0002

1003045-15RP-SW-BGD 03/02/2010 0.0002N/A 103/04/2010 03/05/2010 20 gU0.0002

1003045-20PR-SW-01 03/02/2010 0.0002N/A 103/04/2010 03/05/2010 20 gU0.0002

1003045-22RP-SW-03 03/02/2010 0.0002N/A 103/04/2010 03/05/2010 20 gU0.0002

1003045-24RSJ-SW-01 03/02/2010 0.0002N/A 103/04/2010 03/05/2010 20 gU0.0002

1003045-25RSJ-SW-02 03/02/2010 0.0002N/A 103/04/2010 03/05/2010 20 gU0.0002

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.

Page 2 of 2Monday, March 08, 2010Date Printed:

Data Package ID: HG1003045-1

LIMS Version:  6.335A
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Lab Name:
Client Name: Weston Solutions, Inc.

Client Project ID: Paguate TO0019100202
Work Order Number: 1003045

Reporting Basis: Dry Weight Matrix: SEDIMENT

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

Reporting 
Limit Flag

Result Units:

Total MERCURY
Method SW7471A

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 100 g

Sample 
Aliquot

MG/KGPrep Method: METHOD

ALS Laboratory Group -- FC

1003045-2RM-SED-BG 03/02/2010 0.05135.4 103/04/2010 03/05/2010 0.607 gU0.051

1003045-4RSJ-SED-03 03/02/2010 0.0368.0 103/04/2010 03/05/2010 0.603 gU0.036

1003045-5RSJ-SED-BG 03/02/2010 0.04729.2 103/04/2010 03/05/2010 0.604 gU0.047

1003045-8MD-SED-0-2' 03/02/2010 0.04525.8 103/04/2010 03/05/2010 0.602 gU0.045

1003045-9MD-SED-2-4' 03/02/2010 0.0416.4 103/04/2010 03/05/2010 0.6 gU0.04

1003045-10MD-SED-4-6' 03/02/2010 0.0416.9 103/04/2010 03/05/2010 0.605 gU0.04

1003045-11PR-SED-01 03/02/2010 0.04221.5 103/04/2010 03/05/2010 0.604 gU0.042

1003045-12RP-SED-BG 03/02/2010 0.04729.6 103/04/2010 03/05/2010 0.606 gU0.047

1003045-13RP-SED-BGD 03/02/2010 0.05135.8 103/04/2010 03/05/2010 0.605 gU0.051

1003045-16RSJ-SED-02 03/02/2010 0.05540.2 103/04/2010 03/05/2010 0.604 gU0.055

1003045-17WR-SED-0-2' 03/02/2010 0.0355.1 103/04/2010 03/05/2010 0.601 gU0.035

1003045-18WR-SED-3' 03/02/2010 0.04219.9 103/04/2010 03/05/2010 0.601 gU0.042

1003045-19WR-SED-5.5' 03/02/2010 0.04119.5 103/04/2010 03/05/2010 0.601 gU0.041

1003045-21RP-SED-03 03/02/2010 0.05539.4 103/04/2010 03/05/2010 0.601 gU0.055

1003045-23RSJ-SED-01 03/02/2010 0.04322.8 103/04/2010 03/05/2010 0.601 gU0.043

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.

Page 1 of 2Monday, March 08, 2010Date Printed:

Data Package ID: HG1003045-1

LIMS Version:  6.335A
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Environmental Division 
Fort Collins, Colorado 

 

 
Total Uranium 
Case Narrative 

 

Weston Solutions, Inc. 
Paguate -- TO0019100202 

Work Order Number:  1003045 
 
1. This report consists of the analytical results and supporting documentation for 15 sediment 

samples and 10 water samples received by ALS on 03/04/2010. 
 
2. The sediment samples were prepared according to procedures SOP773R10 and SOP778R13.  

The water samples were prepared according to procedures SOP776R11 and SOP778R13.  Due 
to potential matrix interference, the sediment samples were prepared at a reduced aliquot of ~1 
gram. 

 
3. The samples were analyzed for the presence of isotopic and total uranium according to 

procedure SOP714R11.  The analyses were completed on 03/06/2010. 
 
4. The total uranium results were determined by converting standard activity units to a mass basis, 

and adding these results to create an analyte called ‘URANIUM, TOTAL’ for each sample.  The 
MDC equation cannot accommodate the different specific activities of each nuclide.  Therefore, 
the MDC is not evaluated for the ‘URANIUM, TOTAL’ analyte. 

 
5. The analysis results for the sediment samples are reported on a ‘Dry Weight’ basis in units of 

ug/gram.  The analysis results for the associated batch QC are reported on an 'As Received’ 
basis in units of ug/gram. 

 
6. The analysis results for the water samples are reported on a mass basis in units of ug/L. The 

water samples were not filtered prior to analysis.  
 
7. This analytical method quantifies U-235 alpha activity in a specific region of interest 

corresponding to emission energies between those of U-234 and U-238.  A potential limitation of 
this method is that measurable amounts of U-234 in the sample may cause a small amount of 
characteristic activity in the U-235 region of interest due to poorly resolved alpha activity at the 
boundary between the two regions.  To minimize the potential for a high bias in the U-235 
analytical results, the U-235 region of interest has been narrowed and limited to a lower energy 
region.  An 85.1% abundance correction has been made to the final U-235 results.  
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Paragon OrderNum: 1003045
Client Name: Weston Solutions, Inc.

Client Project Name: Paguate
Client Project Number: TO0019100202

Client PO Number:

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Laboratory Group -- FC

1003045-1Rinsate 030210 WATER 02-Mar-10 18:20
1003045-2RM-SED-BG SEDIMEN 02-Mar-10 10:12
1003045-3RM-SW-BG WATER 02-Mar-10 10:12
1003045-4RSJ-SED-03 SEDIMEN 02-Mar-10 10:37
1003045-5RSJ-SED-BG SEDIMEN 02-Mar-10 11:46
1003045-6RSJ-SW-03 WATER 02-Mar-10 10:37
1003045-7RSJ-SW-BG WATER 02-Mar-10 11:46
1003045-8MD-SED-0-2' SEDIMEN 02-Mar-10 16:45
1003045-9MD-SED-2-4' SEDIMEN 02-Mar-10 17:00
1003045-10MD-SED-4-6' SEDIMEN 02-Mar-10 17:15
1003045-11PR-SED-01 SEDIMEN 02-Mar-10 15:30
1003045-12RP-SED-BG SEDIMEN 02-Mar-10 9:29
1003045-13RP-SED-BGD SEDIMEN 02-Mar-10 9:29
1003045-14RP-SW-BG WATER 02-Mar-10 9:29
1003045-15RP-SW-BGD WATER 02-Mar-10 9:29
1003045-16RSJ-SED-02 SEDIMEN 02-Mar-10 15:15
1003045-17WR-SED-0-2' SEDIMEN 02-Mar-10 11:03
1003045-18WR-SED-3' SEDIMEN 02-Mar-10 11:10
1003045-19WR-SED-5.5' SEDIMEN 02-Mar-10 11:15
1003045-20PR-SW-01 WATER 02-Mar-10 15:26
1003045-21RP-SED-03 SEDIMEN 02-Mar-10 17:10
1003045-22RP-SW-03 WATER 02-Mar-10 17:10
1003045-23RSJ-SED-01 SEDIMEN 02-Mar-10 16:13
1003045-24RSJ-SW-01 WATER 02-Mar-10 16:13
1003045-25RSJ-SW-02 WATER 02-Mar-10 15:15

Page 1 of 1 Thursday, March 11, 2010Date Printed:
LIMS Version:  6.336A

ALS Laboratory Group -- FC
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Environmental Division 
Fort Collins, Colorado 

 

 
Inorganics 

Case Narrative 
 

Weston Solutions, Inc. 
Paguate -- TO0019100202 

Work Order Number:  1003063 
 
1. This report consists of 7 water samples, 6 sediment samples, and 5 soil samples. 
 
2. The samples were received cool and intact by ALS on 03/05/10.  
 
3. The water samples were preserved with sodium hydroxide upon receipt.  All water samples 

with the exception of sample 1003063-7 had a pH of 12 at the time of the total cyanide 
analysis.  Sample 1003063-7 had a pH of approximately 10 at the time of analysis. 

 
4. The samples were prepared for analysis based on SW-846, 3rd Edition procedures. 

Sediment was not visible in the water samples.  Samples 1003063-3, -5, -9, -12, -13, and     
-16 were sediment samples that contained standing water.  These samples were stirred 
prior to aliquotting. 

 
5. The samples were analyzed following SW-846 procedures for the following methods: 
 

 Analyte Method SOP # 
 Total cyanide 9014 1110 Rev 13 
 

6. All standards and solutions were used within their recommended shelf life. 
 
7. The samples were prepared and analyzed within the established hold time for this analysis.  
 
All in house quality control procedures were followed, as described below. 
  
8. General quality control procedures. 

n A preparation (method) blank and laboratory control sample (LCS) were prepared 
and analyzed with the samples in each preparation batch.  There were not more than 
20 samples in each preparation batch. 

20000720
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Inorganic Data Reporting Qualifiers 
 
The following qualifiers are used by the laboratory when reporting results of inorganic analyses. 
 
• Concentration qualifier -- If the analyte was analyzed for but not detected a “U” is entered. 
 
• QC qualifier -- Specified entries and their meanings are as follows: 
 

N  - Spiked sample recovery not within control limits. 
 
*   - Duplicate analysis (relative percent difference) not within control limits. 
 
Z  - Calibration spike recovery not within control limits. 
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Chain of Custody 
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Paragon OrderNum: 1003063
Client Name: Weston Solutions, Inc.

Client Project Name: Paguate
Client Project Number: TO0019100202

Client PO Number:

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Laboratory Group -- FC

1003063-1JM-SS-04 SOIL 03-Mar-10 11:01
1003063-2JM-SS-05 SOIL 03-Mar-10 10:40
1003063-3RM-JM-SED SEDIMEN 03-Mar-10 15:29
1003063-4RP-SW-02 WATER 03-Mar-10 10:30
1003063-5JM-SED-02 SOIL 03-Mar-10 15:35
1003063-6JM-SS-03 SOIL 03-Mar-10 11:47
1003063-7JM-SW-02 WATER 03-Mar-10 15:35
1003063-8RP-JM-SED SEDIMEN 03-Mar-10 14:32
1003063-9RP-JM-SED-01 SEDIMEN 03-Mar-10 15:11
1003063-10RP-JM-SW WATER 03-Mar-10 14:32
1003063-11RP-JM-SW-01 WATER 03-Mar-10 15:11
1003063-12RP-SED-01 SEDIMEN 03-Mar-10 11:35
1003063-13RP-SED-01D SEDIMEN 03-Mar-10 11:35
1003063-14JM-SS-01 SOIL 04-Mar-10 9:50
1003063-15RM-JM-SW WATER 03-Mar-10 15:29
1003063-16RP-SED-02 SEDIMEN 03-Mar-10 10:30
1003063-17RP-SW-01 WATER 03-Mar-10 11:35
1003063-18RP-SW-01D WATER 03-Mar-10 11:35

Page 1 of 1 Wednesday, March 10, 2010Date Printed:
LIMS Version:  6.335A

ALS Laboratory Group -- FC
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Sample Results 
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Lab Name:
Client Name: Weston Solutions, Inc.

Client Project ID: Paguate TO0019100202
Work Order Number: 1003063

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

Reporting 
Limit Flag

Result Units:

CYANIDE, TOTAL
Method SW9014

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 50 ml

Sample 
Aliquot

MG/KGPrep Method: SW9010

ALS Laboratory Group -- FC

1003063-1JM-SS-04 03/03/2010 0.523.5 103/10/2010 03/10/2010 1 gU0.52

1003063-2JM-SS-05 03/03/2010 0.511.9 103/10/2010 03/10/2010 1 gU0.51

1003063-5JM-SED-02 03/03/2010 0.8742.7 103/10/2010 03/10/2010 1 gU0.87

1003063-6JM-SS-03 03/03/2010 0.524.2 103/10/2010 03/10/2010 1 gU0.52

1003063-14JM-SS-01 03/04/2010 0.512.4 103/10/2010 03/10/2010 1 gU0.51

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.

Page 2 of 3Wednesday, March 10, 2010Date Printed:

Data Package ID: cn1003063-1

LIMS Version:  6.335A

ALS Laboratory Group -- FC
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Lab Name:
Client Name: Weston Solutions, Inc.

Client Project ID: Paguate TO0019100202
Work Order Number: 1003063

Reporting Basis: Dry Weight Matrix: SEDIMENT

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

Reporting 
Limit Flag

Result Units:

CYANIDE, TOTAL
Method SW9014

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 50 ml

Sample 
Aliquot

MG/KGPrep Method: SW9010

ALS Laboratory Group -- FC

1003063-3RM-JM-SED 03/03/2010 0.7835.7 103/10/2010 03/10/2010 1 gU0.78

1003063-8RP-JM-SED 03/03/2010 0.7331.7 103/10/2010 03/10/2010 1 gU0.73

1003063-9RP-JM-SED-01 03/03/2010 0.6927.1 103/10/2010 03/10/2010 1 gU0.69

1003063-12RP-SED-01 03/03/2010 0.6927.3 103/10/2010 03/10/2010 1 gU0.69

1003063-13RP-SED-01D 03/03/2010 0.6826.9 103/10/2010 03/10/2010 1 gU0.68

1003063-16RP-SED-02 03/03/2010 0.7432.5 103/10/2010 03/10/2010 1 gU0.74

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.

Page 1 of 3Wednesday, March 10, 2010Date Printed:

Data Package ID: cn1003063-1

LIMS Version:  6.335A

ALS Laboratory Group -- FC
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Lab Name:
Client Name: Weston Solutions, Inc.

Client Project ID: Paguate TO0019100202
Work Order Number: 1003063

Reporting Basis: As Received Matrix: WATER

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

Reporting 
Limit Flag

Result Units:

CYANIDE, TOTAL
Method SW9014

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 50 ml

Sample 
Aliquot

MG/LPrep Method: SW9010

ALS Laboratory Group -- FC

1003063-4RP-SW-02 03/03/2010 0.01N/A 103/09/2010 03/09/2010 50 mlU0.01

1003063-7JM-SW-02 03/03/2010 0.01N/A 103/09/2010 03/09/2010 50 mlU0.01

1003063-10RP-JM-SW 03/03/2010 0.01N/A 103/09/2010 03/09/2010 50 mlU0.01

1003063-11RP-JM-SW-01 03/03/2010 0.01N/A 103/09/2010 03/09/2010 50 mlU0.01

1003063-15RM-JM-SW 03/03/2010 0.01N/A 103/09/2010 03/09/2010 50 mlU0.01

1003063-17RP-SW-01 03/03/2010 0.01N/A 103/09/2010 03/09/2010 50 mlU0.01

1003063-18RP-SW-01D 03/03/2010 0.01N/A 103/09/2010 03/09/2010 50 mlU0.01

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.

Page 3 of 3Wednesday, March 10, 2010Date Printed:

Data Package ID: cn1003063-1

LIMS Version:  6.335A

ALS Laboratory Group -- FC
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Environmental Division 
Fort Collins, Colorado 

 

 
Metals 

Case Narrative 
 

Weston Solutions, Inc. 
Paguate – TO0019100202 

Work Order Number:  1003063 
 
1. This report consists of 7 water samples, 5 soil samples, and 6 sediment samples. 
 
2. The samples were received cool and intact by ALS on 03/05/10.   
 
3. All water samples, with the exception of 1003063-7, had a pH less than 2 upon receipt.  Due 

to lab error, the pH of sample 1003063-7 was not recorded upon receipt.  This sample had a 
pH of 7 prior to digestion. 

 
4. The samples were prepared for analysis based on SW-846, 3rd Edition procedures. 
 
 Sediment was visible in water sample 1003063-7.  This sample was decanted to avoid the 

sediment.   
  
 All of the sediment samples contained standing water.  These samples were stirred prior to 

aliquotting. 
  
 For analysis by Trace ICP, the water samples were digested following method 3005A and 

SOP 806 Rev. 13.  The soil and sediment samples were digested following method 3050B 
and SOP 806 Rev. 13. 

  
 For analysis by Cold Vapor AA (CVAA), the water samples were digested following method 

7470A and SOP 812 Rev. 14.  The soil and sediment samples were digested following 
method 7471A and SOP 812 Rev. 14. 

  
5. The samples were analyzed following SW-846, 3rd Edition procedures. 
 
 Analysis by Trace ICP followed method 6010B and SOP 834 Rev. 7. 
 

 The relationship between intensity and concentration for each element is established 
using at least four standards, one of which is a blank solution. 

20000758



 

 
 

    
 During sample analysis concentrations are computed by the software and the results are 

printed in mg/L.  The instrument software does not provide a printout which gives both 
intensity and concentration.  The validity of the calibration equation is tested by 
analyzing the following solutions:  a blank, a low level check solution with concentrations 
near the reporting limit, an Initial Calibration Verification (ICV) standard from a 2nd source 
standard solution with concentrations near the middle of the analytical range, a 
Continuing Calibration Verification (CCV) standard with concentrations at two times 
those in the ICV, and a readback of the highest calibration standard. 

  
 These solutions provide verification that the calibration equations are functioning 

properly throughout the analytical range of the instrument.  During sample analysis 
dilutions are made for analytes found at concentrations above the highest calibration 
standard.  No results are taken from extrapolations beyond the highest standard. 

  
Water analysis by CVAA followed method 7470A and SOP 812 Rev. 14.  Soil analysis by CVAA 
followed method 7471A and SOP 812 Rev. 14. 

 
 The relationship between intensity and concentration is determined daily, prior to sample 

analysis.  At least five standards and a blank solution are analyzed to establish the 
calibration curve.  The instrument software performs a linear regression to fit the 
calibration data to a curve of the form: 

  conc. = B * I + C 
  
 where: conc. =  concentration 
  
  B       =  slope coefficient 
  I        =  intensity 
  C       =  intercept coefficient 
  
 A printout summarizing the calibration data supplies the calibration curve and correlation 

coefficient.  During sample analysis both intensity and concentration values are printed.  
Dilutions are made for concentrations above the highest calibration standard.  No results 
are taken from extrapolations above the highest standard. 

  
6. All standards and solutions are NIST traceable and were used within their recommended 

shelf life. 
 
7. The samples were prepared and analyzed within the established hold times. 
 
All in house quality control procedures were followed, as described below. 
 
8. General quality control procedures. 
 

 A preparation (method) blank and laboratory control sample were digested and analyzed 
with the samples in each digestion batch.  There were not more than 20 samples in each 
digestion batch. 

20000759



 

 
 

 The preparation (method) blank associated with each digestion batch was below the 
reporting limit for the requested analytes, with the exception of iron in the method blank 
associated with the soil and sediment samples.  The associated samples contained 
more than ten times the concentration of iron detected in the method blank, so no further 
action was taken. 

 The laboratory control sample associated with each digestion batch was within the 
acceptance limits.  This indicates complete digestions according to the method. 

 All initial and continuing calibration blanks associated with each analytical batch were 
below the practical quantitation limits for the requested analytes.  

 All initial and continuing calibration verifications associated with each analytical batch 
were within the acceptance criteria for the requested analytes.  This indicates a valid 
calibration and stable instrument conditions.   

 The interference check samples and high standard readbacks associated with Method 
6010B were within acceptance criteria. 

9. Matrix specific quality control procedures. 
 
 Sample 1003063-4 was designated as the quality control sample for the water analyses.  

Sample 1003063-16 was designated as the quality control sample for the soil and sediment 
analyses.  

 
 Similarity of matrix and therefore relevance of the QC results should not be automatically 

inferred for any sample other than the native sample selected for QC.   

 A matrix spike and matrix spike duplicate were digested and analyzed with each batch.  
All acceptance criteria for accuracy were met with the following exceptions: 

 Analyte  Sample ID 
 Antimony  1003063-16MS & MSD 
 Calcium  1003063-16MS 

 The native sample results are flagged for matrix spike failure and an analytical post 
spike was performed.  The results of the spike were acceptable indicating that the matrix 
was not significantly affecting quantitation of these analytes.   

 Matrix spike recoveries could not be evaluated for the following analytes: 

 Analyte  Sample ID 
 Aluminum   1003063-16 
 Iron  1003063-16 

The concentrations of these analytes in the native sample were greater than four times 
the concentration of matrix spike added during the digestion.  When sample 
concentration is that much greater than the spike added, spike recoveries may not be 
accurate.  The laboratory control sample indicates that the digestion and analysis were 
in control. 

 A sample duplicate and matrix spike duplicate were digested and analyzed with each 
batch.  All acceptance criteria for precision were met. 

20000760
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Inorganic Data Reporting Qualifiers 
 
The following qualifiers are used by the laboratory when reporting results of inorganic analyses. 
 
• Result qualifier -- If the analyte was analyzed for but not detected a “U” is entered. 
 
• QC qualifier -- Specified entries and their meanings are as follows: 
 

E   -   The reported value is estimated because of the presence of interference.  An 
explanatory note may be included in the narrative. 

 
M  -  Duplicate injection precision was not met. 
 
N  -   Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP 

analyses when the matrix spike and or spike duplicate fail and the native sample 
concentration is less than four times the spike added concentration. 

 
Z  -   Spiked recovery not within control limits. An explanatory note may be included in the 

narrative. 
 
*   -   Duplicate analysis (relative percent difference) not within control limits. 

20000762



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Chain of Custody 

20000763



Paragon OrderNum: 1003063
Client Name: Weston Solutions, Inc.

Client Project Name: Paguate
Client Project Number: TO0019100202

Client PO Number:

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Laboratory Group -- FC

1003063-1JM-SS-04 SOIL 03-Mar-10 11:01
1003063-2JM-SS-05 SOIL 03-Mar-10 10:40
1003063-3RM-JM-SED SEDIMEN 03-Mar-10 15:29
1003063-4RP-SW-02 WATER 03-Mar-10 10:30
1003063-5JM-SED-02 SOIL 03-Mar-10 15:35
1003063-6JM-SS-03 SOIL 03-Mar-10 11:47
1003063-7JM-SW-02 WATER 03-Mar-10 15:35
1003063-8RP-JM-SED SEDIMEN 03-Mar-10 14:32
1003063-9RP-JM-SED-01 SEDIMEN 03-Mar-10 15:11
1003063-10RP-JM-SW WATER 03-Mar-10 14:32
1003063-11RP-JM-SW-01 WATER 03-Mar-10 15:11
1003063-12RP-SED-01 SEDIMEN 03-Mar-10 11:35
1003063-13RP-SED-01D SEDIMEN 03-Mar-10 11:35
1003063-14JM-SS-01 SOIL 04-Mar-10 9:50
1003063-15RM-JM-SW WATER 03-Mar-10 15:29
1003063-16RP-SED-02 SEDIMEN 03-Mar-10 10:30
1003063-17RP-SW-01 WATER 03-Mar-10 11:35
1003063-18RP-SW-01D WATER 03-Mar-10 11:35

Page 1 of 1 Wednesday, March 10, 2010Date Printed:
LIMS Version:  6.335A

ALS Laboratory Group -- FC
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Sample Results  
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003063

Method SW6010B

Total Recoverable ICP Metals

Field ID: RP-SW-02

Date Analyzed: 09-Mar-10

Date Collected: 03-Mar-10

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 08-Mar-10

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP100308-1
% Moisture: N/A

g
g

Run ID: IT100309-2A1
QCBatchID: IP100308-1-1

Sample Results

Result Units: MG/L

File Name:100309A.

Lab ID: 1003063-4

Clean DF: 1

Prep Method: SW3005 Rev A

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 0.21ALUMINUM 0.37

7440-36-0 0.021ANTIMONY U0.02

7440-38-2 0.011ARSENIC U0.01

7440-39-3 0.11BARIUM U0.1

7440-41-7 0.0051BERYLLIUM U0.005

7440-43-9 0.0051CADMIUM U0.005

7440-70-2 11CALCIUM 140

7440-47-3 0.011CHROMIUM U0.01

7440-48-4 0.011COBALT U0.01

7440-50-8 0.011COPPER U0.01

7439-89-6 0.11IRON 0.61

7439-92-1 0.0031LEAD U0.003

7439-95-4 11MAGNESIUM 90

7439-96-5 0.011MANGANESE 0.087

7440-02-0 0.021NICKEL U0.02

7440-09-7 11POTASSIUM 7.5

7782-49-2 0.0051SELENIUM U0.005

7440-22-4 0.011SILVER U0.01

7440-23-5 11SODIUM 120

7440-28-0 0.011THALLIUM U0.01

7440-62-2 0.011VANADIUM U0.01

7440-66-6 0.021ZINC U0.02

Page 7 of 36Wednesday, March 10, 2010Date Printed:

Data Package ID: IT1003063-1

LIMS Version:  6.335A

ALS Laboratory Group -- FC
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003063

Method SW6010B

Total Recoverable ICP Metals

Field ID: JM-SW-02

Date Analyzed: 09-Mar-10

Date Collected: 03-Mar-10

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 08-Mar-10

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP100308-1
% Moisture: N/A

g
g

Run ID: IT100309-2A1
QCBatchID: IP100308-1-1

Sample Results

Result Units: MG/L

File Name:100309A.

Lab ID: 1003063-7

Clean DF: 1

Prep Method: SW3005 Rev A

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 0.21ALUMINUM 3.5

7440-36-0 0.021ANTIMONY U0.02

7440-38-2 0.011ARSENIC U0.01

7440-39-3 0.11BARIUM U0.1

7440-41-7 0.0051BERYLLIUM U0.005

7440-43-9 0.0051CADMIUM U0.005

7440-70-2 100100CALCIUM 750

7440-47-3 0.011CHROMIUM U0.01

7440-48-4 0.011COBALT 0.023

7440-50-8 0.011COPPER U0.01

7439-89-6 0.11IRON 10

7439-92-1 0.0031LEAD U0.003

7439-95-4 100100MAGNESIUM 1900

7439-96-5 0.011MANGANESE 1.3

7440-02-0 0.021NICKEL U0.02

7440-09-7 11POTASSIUM 57

7782-49-2 0.0051SELENIUM U0.005

7440-22-4 0.011SILVER U0.01

7440-23-5 100100SODIUM 1400

7440-28-0 0.011THALLIUM U0.01

7440-62-2 0.011VANADIUM U0.01

7440-66-6 0.021ZINC 0.026

Page 13 of 36Wednesday, March 10, 2010Date Printed:

Data Package ID: IT1003063-1

LIMS Version:  6.335A

ALS Laboratory Group -- FC
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003063

Method SW6010B

Total Recoverable ICP Metals

Field ID: RP-JM-SW

Date Analyzed: 09-Mar-10

Date Collected: 03-Mar-10

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 08-Mar-10

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP100308-1
% Moisture: N/A

g
g

Run ID: IT100309-2A1
QCBatchID: IP100308-1-1

Sample Results

Result Units: MG/L

File Name:100309A.

Lab ID: 1003063-10

Clean DF: 1

Prep Method: SW3005 Rev A

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 0.21ALUMINUM 0.4

7440-36-0 0.021ANTIMONY U0.02

7440-38-2 0.011ARSENIC U0.01

7440-39-3 0.11BARIUM U0.1

7440-41-7 0.0051BERYLLIUM U0.005

7440-43-9 0.0051CADMIUM U0.005

7440-70-2 11CALCIUM 130

7440-47-3 0.011CHROMIUM U0.01

7440-48-4 0.011COBALT U0.01

7440-50-8 0.011COPPER U0.01

7439-89-6 0.11IRON 0.74

7439-92-1 0.0031LEAD U0.003

7439-95-4 11MAGNESIUM 52

7439-96-5 0.011MANGANESE 0.14

7440-02-0 0.021NICKEL U0.02

7440-09-7 11POTASSIUM 6.1

7782-49-2 0.0051SELENIUM U0.005

7440-22-4 0.011SILVER U0.01

7440-23-5 11SODIUM 46

7440-28-0 0.011THALLIUM U0.01

7440-62-2 0.011VANADIUM U0.01

7440-66-6 0.021ZINC U0.02
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003063

Method SW6010B

Total Recoverable ICP Metals

Field ID: RP-JM-SW-01

Date Analyzed: 09-Mar-10

Date Collected: 03-Mar-10

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 08-Mar-10

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP100308-1
% Moisture: N/A

g
g

Run ID: IT100309-2A1
QCBatchID: IP100308-1-1

Sample Results

Result Units: MG/L

File Name:100309A.

Lab ID: 1003063-11

Clean DF: 1

Prep Method: SW3005 Rev A

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 0.21ALUMINUM U0.2

7440-36-0 0.021ANTIMONY U0.02

7440-38-2 0.011ARSENIC U0.01

7440-39-3 0.11BARIUM U0.1

7440-41-7 0.0051BERYLLIUM U0.005

7440-43-9 0.0051CADMIUM U0.005

7440-70-2 11CALCIUM 130

7440-47-3 0.011CHROMIUM U0.01

7440-48-4 0.011COBALT U0.01

7440-50-8 0.011COPPER U0.01

7439-89-6 0.11IRON 0.33

7439-92-1 0.0031LEAD U0.003

7439-95-4 11MAGNESIUM 74

7439-96-5 0.011MANGANESE 0.095

7440-02-0 0.021NICKEL U0.02

7440-09-7 11POTASSIUM 7

7782-49-2 0.0051SELENIUM U0.005

7440-22-4 0.011SILVER U0.01

7440-23-5 11SODIUM 98

7440-28-0 0.011THALLIUM U0.01

7440-62-2 0.011VANADIUM U0.01

7440-66-6 0.021ZINC U0.02
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003063

Method SW6010B

Total Recoverable ICP Metals

Field ID: RM-JM-SW

Date Analyzed: 09-Mar-10

Date Collected: 03-Mar-10

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 08-Mar-10

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP100308-1
% Moisture: N/A

g
g

Run ID: IT100309-2A1
QCBatchID: IP100308-1-1

Sample Results

Result Units: MG/L

File Name:100309A.

Lab ID: 1003063-15

Clean DF: 1

Prep Method: SW3005 Rev A

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 0.21ALUMINUM U0.2

7440-36-0 0.021ANTIMONY U0.02

7440-38-2 0.011ARSENIC U0.01

7440-39-3 0.11BARIUM U0.1

7440-41-7 0.0051BERYLLIUM U0.005

7440-43-9 0.0051CADMIUM U0.005

7440-70-2 11CALCIUM 130

7440-47-3 0.011CHROMIUM U0.01

7440-48-4 0.011COBALT U0.01

7440-50-8 0.011COPPER U0.01

7439-89-6 0.11IRON 0.2

7439-92-1 0.0031LEAD U0.003

7439-95-4 11MAGNESIUM 90

7439-96-5 0.011MANGANESE 0.072

7440-02-0 0.021NICKEL U0.02

7440-09-7 11POTASSIUM 7.6

7782-49-2 0.0051SELENIUM U0.005

7440-22-4 0.011SILVER U0.01

7440-23-5 11SODIUM 140

7440-28-0 0.011THALLIUM U0.01

7440-62-2 0.011VANADIUM U0.01

7440-66-6 0.021ZINC U0.02
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003063

Method SW6010B

Total Recoverable ICP Metals

Field ID: RP-SW-01

Date Analyzed: 09-Mar-10

Date Collected: 03-Mar-10

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 08-Mar-10

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP100308-1
% Moisture: N/A

g
g

Run ID: IT100309-2A1
QCBatchID: IP100308-1-1

Sample Results

Result Units: MG/L

File Name:100309A.

Lab ID: 1003063-17

Clean DF: 1

Prep Method: SW3005 Rev A

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 0.21ALUMINUM U0.2

7440-36-0 0.021ANTIMONY U0.02

7440-38-2 0.011ARSENIC U0.01

7440-39-3 0.11BARIUM U0.1

7440-41-7 0.0051BERYLLIUM U0.005

7440-43-9 0.0051CADMIUM U0.005

7440-70-2 11CALCIUM 140

7440-47-3 0.011CHROMIUM U0.01

7440-48-4 0.011COBALT U0.01

7440-50-8 0.011COPPER U0.01

7439-89-6 0.11IRON 0.4

7439-92-1 0.0031LEAD U0.003

7439-95-4 11MAGNESIUM 93

7439-96-5 0.011MANGANESE 0.19

7440-02-0 0.021NICKEL U0.02

7440-09-7 11POTASSIUM 7.4

7782-49-2 0.0051SELENIUM U0.005

7440-22-4 0.011SILVER U0.01

7440-23-5 11SODIUM 120

7440-28-0 0.011THALLIUM U0.01

7440-62-2 0.011VANADIUM U0.01

7440-66-6 0.021ZINC U0.02
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003063

Method SW6010B

Total Recoverable ICP Metals

Field ID: RP-SW-01D

Date Analyzed: 09-Mar-10

Date Collected: 03-Mar-10

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 08-Mar-10

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP100308-1
% Moisture: N/A

g
g

Run ID: IT100309-2A1
QCBatchID: IP100308-1-1

Sample Results

Result Units: MG/L

File Name:100309A.

Lab ID: 1003063-18

Clean DF: 1

Prep Method: SW3005 Rev A

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 0.21ALUMINUM U0.2

7440-36-0 0.021ANTIMONY U0.02

7440-38-2 0.011ARSENIC U0.01

7440-39-3 0.11BARIUM U0.1

7440-41-7 0.0051BERYLLIUM U0.005

7440-43-9 0.0051CADMIUM U0.005

7440-70-2 11CALCIUM 140

7440-47-3 0.011CHROMIUM U0.01

7440-48-4 0.011COBALT U0.01

7440-50-8 0.011COPPER U0.01

7439-89-6 0.11IRON 0.41

7439-92-1 0.0031LEAD U0.003

7439-95-4 11MAGNESIUM 91

7439-96-5 0.011MANGANESE 0.19

7440-02-0 0.021NICKEL U0.02

7440-09-7 11POTASSIUM 7.4

7782-49-2 0.0051SELENIUM U0.005

7440-22-4 0.011SILVER U0.01

7440-23-5 11SODIUM 120

7440-28-0 0.011THALLIUM U0.01

7440-62-2 0.011VANADIUM U0.01

7440-66-6 0.021ZINC U0.02
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003063

Method SW6010B

Total ICP Metals

Field ID: JM-SS-04

Date Analyzed: 09-Mar-10

Date Collected: 03-Mar-10

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 08-Mar-10

Sample Aliquot: 1.012
Final Volume: 100

Prep Batch: IP100308-4
% Moisture: 3.5

g
ml

Run ID: IT100309-2A1
QCBatchID: IP100308-4-1

Sample Results

Result Units: MG/KG

File Name:100309A.

Lab ID: 1003063-1

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 201ALUMINUM 2400

7440-36-0 21ANTIMONY U2

7440-38-2 11ARSENIC 2.9

7440-39-3 101BARIUM 22

7440-41-7 0.511BERYLLIUM U0.51

7440-43-9 0.511CADMIUM U0.51

7440-70-2 1001CALCIUM 5000

7440-47-3 11CHROMIUM 1.6

7440-48-4 11COBALT 3.2

7440-50-8 11COPPER 9.5

7439-89-6 101IRON 6300

7439-92-1 0.311LEAD 6.4

7439-95-4 1001MAGNESIUM 2900

7439-96-5 11MANGANESE 50

7440-02-0 21NICKEL 3.5

7440-09-7 1001POTASSIUM 470

7782-49-2 0.511SELENIUM U0.51

7440-22-4 11SILVER U1

7440-23-5 1001SODIUM U100

7440-28-0 11THALLIUM U1

7440-62-2 11VANADIUM 3.7

7440-66-6 21ZINC 46
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003063

Method SW6010B

Total ICP Metals

Field ID: JM-SS-05

Date Analyzed: 09-Mar-10

Date Collected: 03-Mar-10

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 08-Mar-10

Sample Aliquot: 1.005
Final Volume: 100

Prep Batch: IP100308-4
% Moisture: 1.9

g
ml

Run ID: IT100309-2A1
QCBatchID: IP100308-4-1

Sample Results

Result Units: MG/KG

File Name:100309A.

Lab ID: 1003063-2

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 201ALUMINUM 1900

7440-36-0 21ANTIMONY U2

7440-38-2 11ARSENIC 1.6

7440-39-3 101BARIUM 30

7440-41-7 0.511BERYLLIUM U0.51

7440-43-9 0.511CADMIUM U0.51

7440-70-2 1001CALCIUM 910

7440-47-3 11CHROMIUM 1.2

7440-48-4 11COBALT U1

7440-50-8 11COPPER 1.2

7439-89-6 101IRON 3700

7439-92-1 0.31LEAD 9.2

7439-95-4 1001MAGNESIUM 730

7439-96-5 11MANGANESE 25

7440-02-0 21NICKEL U2

7440-09-7 1001POTASSIUM 370

7782-49-2 0.511SELENIUM U0.51

7440-22-4 11SILVER U1

7440-23-5 1001SODIUM U100

7440-28-0 11THALLIUM U1

7440-62-2 11VANADIUM 90

7440-66-6 21ZINC 3.3
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003063

Method SW6010B

Total ICP Metals

Field ID: RM-JM-SED

Date Analyzed: 09-Mar-10

Date Collected: 03-Mar-10

Sample Matrix: SEDIMENT

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 08-Mar-10

Sample Aliquot: 1.016
Final Volume: 100

Prep Batch: IP100308-4
% Moisture: 35.7

g
ml

Run ID: IT100309-2A1
QCBatchID: IP100308-4-1

Sample Results

Result Units: MG/KG

File Name:100309A.

Lab ID: 1003063-3

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 311ALUMINUM 8100

7440-36-0 3.11ANTIMONY U3.1

7440-38-2 1.51ARSENIC 6.5

7440-39-3 151BARIUM 75

7440-41-7 0.771BERYLLIUM U0.77

7440-43-9 0.771CADMIUM U0.77

7440-70-2 1501CALCIUM 18000

7440-47-3 1.51CHROMIUM 8.3

7440-48-4 1.51COBALT 6.4

7440-50-8 1.51COPPER 12

7439-89-6 151IRON 21000

7439-92-1 0.461LEAD 12

7439-95-4 1501MAGNESIUM 5300

7439-96-5 1.51MANGANESE 220

7440-02-0 3.11NICKEL 13

7440-09-7 1501POTASSIUM 1700

7782-49-2 0.771SELENIUM U0.77

7440-22-4 1.51SILVER U1.5

7440-23-5 1501SODIUM 370

7440-28-0 1.51THALLIUM U1.5

7440-62-2 1.51VANADIUM 18

7440-66-6 3.11ZINC 44
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003063

Method SW6010B

Total ICP Metals

Field ID: JM-SED-02

Date Analyzed: 09-Mar-10

Date Collected: 03-Mar-10

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 08-Mar-10

Sample Aliquot: 1.035
Final Volume: 100

Prep Batch: IP100308-4
% Moisture: 42.7

g
ml

Run ID: IT100309-2A1
QCBatchID: IP100308-4-1

Sample Results

Result Units: MG/KG

File Name:100309A.

Lab ID: 1003063-5

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 341ALUMINUM 6700

7440-36-0 3.41ANTIMONY U3.4

7440-38-2 1.71ARSENIC 10

7440-39-3 171BARIUM 32

7440-41-7 0.841BERYLLIUM U0.84

7440-43-9 0.841CADMIUM U0.84

7440-70-2 1701CALCIUM 40000

7440-47-3 1.71CHROMIUM 5.8

7440-48-4 1.71COBALT 5.7

7440-50-8 1.71COPPER 8.2

7439-89-6 171IRON 17000

7439-92-1 0.511LEAD 10

7439-95-4 1701MAGNESIUM 13000

7439-96-5 1.71MANGANESE 270

7440-02-0 3.41NICKEL 11

7440-09-7 1701POTASSIUM 1700

7782-49-2 0.841SELENIUM 3.4

7440-22-4 1.71SILVER U1.7

7440-23-5 1701SODIUM 2200

7440-28-0 1.71THALLIUM U1.7

7440-62-2 1.71VANADIUM 15

7440-66-6 3.41ZINC 36

Page 9 of 36Wednesday, March 10, 2010Date Printed:

Data Package ID: IT1003063-1

LIMS Version:  6.335A

ALS Laboratory Group -- FC

20000785



Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003063

Method SW6010B

Total ICP Metals

Field ID: JM-SS-03

Date Analyzed: 09-Mar-10

Date Collected: 03-Mar-10

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 08-Mar-10

Sample Aliquot: 1.005
Final Volume: 100

Prep Batch: IP100308-4
% Moisture: 4.2

g
ml

Run ID: IT100309-2A1
QCBatchID: IP100308-4-1

Sample Results

Result Units: MG/KG

File Name:100309A.

Lab ID: 1003063-6

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 211ALUMINUM 3100

7440-36-0 2.11ANTIMONY U2.1

7440-38-2 11ARSENIC 2.9

7440-39-3 101BARIUM 58

7440-41-7 0.521BERYLLIUM U0.52

7440-43-9 0.521CADMIUM U0.52

7440-70-2 1001CALCIUM 8700

7440-47-3 11CHROMIUM 3.2

7440-48-4 11COBALT 2.9

7440-50-8 11COPPER 3.9

7439-89-6 101IRON 9000

7439-92-1 0.311LEAD 8.3

7439-95-4 1001MAGNESIUM 3000

7439-96-5 11MANGANESE 84

7440-02-0 2.11NICKEL 4.5

7440-09-7 1001POTASSIUM 630

7782-49-2 0.521SELENIUM 1.9

7440-22-4 11SILVER U1

7440-23-5 1001SODIUM 270

7440-28-0 11THALLIUM U1

7440-62-2 11VANADIUM 20

7440-66-6 2.11ZINC 16
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003063

Method SW6010B

Total ICP Metals

Field ID: RP-JM-SED

Date Analyzed: 09-Mar-10

Date Collected: 03-Mar-10

Sample Matrix: SEDIMENT

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 08-Mar-10

Sample Aliquot: 1.009
Final Volume: 100

Prep Batch: IP100308-4
% Moisture: 31.7

g
ml

Run ID: IT100309-2A1
QCBatchID: IP100308-4-1

Sample Results

Result Units: MG/KG

File Name:100309A.

Lab ID: 1003063-8

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 291ALUMINUM 5900

7440-36-0 2.91ANTIMONY U2.9

7440-38-2 1.51ARSENIC 5.4

7440-39-3 151BARIUM 110

7440-41-7 0.731BERYLLIUM U0.73

7440-43-9 0.731CADMIUM U0.73

7440-70-2 1501CALCIUM 15000

7440-47-3 1.51CHROMIUM 6

7440-48-4 1.51COBALT 5.5

7440-50-8 1.51COPPER 9.6

7439-89-6 151IRON 21000

7439-92-1 0.441LEAD 9.5

7439-95-4 1501MAGNESIUM 4200

7439-96-5 1.51MANGANESE 240

7440-02-0 2.91NICKEL 10

7440-09-7 1501POTASSIUM 1200

7782-49-2 0.731SELENIUM 0.93

7440-22-4 1.51SILVER U1.5

7440-23-5 1501SODIUM 310

7440-28-0 1.51THALLIUM U1.5

7440-62-2 1.51VANADIUM 17

7440-66-6 2.91ZINC 40
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003063

Method SW6010B

Total ICP Metals

Field ID: RP-JM-SED-01

Date Analyzed: 09-Mar-10

Date Collected: 03-Mar-10

Sample Matrix: SEDIMENT

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 08-Mar-10

Sample Aliquot: 1.003
Final Volume: 100

Prep Batch: IP100308-4
% Moisture: 27.1

g
ml

Run ID: IT100309-2A1
QCBatchID: IP100308-4-1

Sample Results

Result Units: MG/KG

File Name:100309A.

Lab ID: 1003063-9

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 271ALUMINUM 5000

7440-36-0 2.71ANTIMONY U2.7

7440-38-2 1.41ARSENIC 4.8

7440-39-3 141BARIUM 56

7440-41-7 0.681BERYLLIUM U0.68

7440-43-9 0.681CADMIUM U0.68

7440-70-2 1401CALCIUM 38000

7440-47-3 1.41CHROMIUM 7.7

7440-48-4 1.41COBALT 5.2

7440-50-8 1.41COPPER 7.5

7439-89-6 141IRON 17000

7439-92-1 0.411LEAD 7.2

7439-95-4 1401MAGNESIUM 4600

7439-96-5 1.41MANGANESE 180

7440-02-0 2.71NICKEL 11

7440-09-7 1401POTASSIUM 950

7782-49-2 0.681SELENIUM 0.79

7440-22-4 1.41SILVER U1.4

7440-23-5 1401SODIUM 300

7440-28-0 1.41THALLIUM U1.4

7440-62-2 1.41VANADIUM 18

7440-66-6 2.71ZINC 29
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003063

Method SW6010B

Total ICP Metals

Field ID: RP-SED-01

Date Analyzed: 09-Mar-10

Date Collected: 03-Mar-10

Sample Matrix: SEDIMENT

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 08-Mar-10

Sample Aliquot: 1.023
Final Volume: 100

Prep Batch: IP100308-4
% Moisture: 27.3

g
ml

Run ID: IT100309-2A1
QCBatchID: IP100308-4-1

Sample Results

Result Units: MG/KG

File Name:100309A.

Lab ID: 1003063-12

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 271ALUMINUM 4700

7440-36-0 2.71ANTIMONY U2.7

7440-38-2 1.31ARSENIC 4.3

7440-39-3 131BARIUM 66

7440-41-7 0.671BERYLLIUM U0.67

7440-43-9 0.671CADMIUM U0.67

7440-70-2 1301CALCIUM 15000

7440-47-3 1.31CHROMIUM 6

7440-48-4 1.31COBALT 3.8

7440-50-8 1.31COPPER 5.9

7439-89-6 131IRON 13000

7439-92-1 0.41LEAD 8.3

7439-95-4 1301MAGNESIUM 3700

7439-96-5 1.31MANGANESE 180

7440-02-0 2.71NICKEL 7

7440-09-7 1301POTASSIUM 1000

7782-49-2 0.671SELENIUM U0.67

7440-22-4 1.31SILVER U1.3

7440-23-5 1301SODIUM 190

7440-28-0 1.31THALLIUM U1.3

7440-62-2 1.31VANADIUM 14

7440-66-6 2.71ZINC 25
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003063

Method SW6010B

Total ICP Metals

Field ID: RP-SED-01D

Date Analyzed: 09-Mar-10

Date Collected: 03-Mar-10

Sample Matrix: SEDIMENT

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 08-Mar-10

Sample Aliquot: 1.125
Final Volume: 100

Prep Batch: IP100308-4
% Moisture: 26.9

g
ml

Run ID: IT100309-2A1
QCBatchID: IP100308-4-1

Sample Results

Result Units: MG/KG

File Name:100309A.

Lab ID: 1003063-13

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 241ALUMINUM 4300

7440-36-0 2.41ANTIMONY U2.4

7440-38-2 1.21ARSENIC 4.3

7440-39-3 121BARIUM 76

7440-41-7 0.611BERYLLIUM U0.61

7440-43-9 0.611CADMIUM U0.61

7440-70-2 1201CALCIUM 17000

7440-47-3 1.21CHROMIUM 4.9

7440-48-4 1.21COBALT 3.9

7440-50-8 1.21COPPER 5.4

7439-89-6 121IRON 14000

7439-92-1 0.361LEAD 7.1

7439-95-4 1201MAGNESIUM 3300

7439-96-5 1.21MANGANESE 200

7440-02-0 2.41NICKEL 7.3

7440-09-7 1201POTASSIUM 930

7782-49-2 0.611SELENIUM U0.61

7440-22-4 1.21SILVER U1.2

7440-23-5 1201SODIUM 180

7440-28-0 1.21THALLIUM U1.2

7440-62-2 1.21VANADIUM 13

7440-66-6 2.41ZINC 24
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003063

Method SW6010B

Total ICP Metals

Field ID: JM-SS-01

Date Analyzed: 09-Mar-10

Date Collected: 04-Mar-10

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 08-Mar-10

Sample Aliquot: 1.015
Final Volume: 100

Prep Batch: IP100308-4
% Moisture: 2.4

g
ml

Run ID: IT100309-2A1
QCBatchID: IP100308-4-1

Sample Results

Result Units: MG/KG

File Name:100309A.

Lab ID: 1003063-14

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 201ALUMINUM 1900

7440-36-0 21ANTIMONY U2

7440-38-2 11ARSENIC 2.9

7440-39-3 101BARIUM 53

7440-41-7 0.51BERYLLIUM U0.5

7440-43-9 0.51CADMIUM U0.5

7440-70-2 1001CALCIUM 930

7440-47-3 11CHROMIUM U1

7440-48-4 11COBALT 1.7

7440-50-8 11COPPER 3.2

7439-89-6 101IRON 3400

7439-92-1 0.31LEAD 5.4

7439-95-4 1001MAGNESIUM 780

7439-96-5 11MANGANESE 16

7440-02-0 21NICKEL U2

7440-09-7 1001POTASSIUM 350

7782-49-2 0.51SELENIUM 1.6

7440-22-4 11SILVER U1

7440-23-5 1001SODIUM U100

7440-28-0 11THALLIUM U1

7440-62-2 11VANADIUM 30

7440-66-6 21ZINC 4.9
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Lab Name:

Client Name: Weston Solutions, Inc.

ClientProject ID: Paguate TO0019100202

Work Order Number: 1003063

Method SW6010B

Total ICP Metals

Field ID: RP-SED-02

Date Analyzed: 09-Mar-10

Date Collected: 03-Mar-10

Sample Matrix: SEDIMENT

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 08-Mar-10

Sample Aliquot: 1.022
Final Volume: 100

Prep Batch: IP100308-4
% Moisture: 32.5

g
ml

Run ID: IT100309-2A1
QCBatchID: IP100308-4-1

Sample Results

Result Units: MG/KG

File Name:100309A.

Lab ID: 1003063-16

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Laboratory Group -- FC

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

EPA 
Qualifier

Dilution 
Factor

7429-90-5 291ALUMINUM 6400

7440-36-0 2.9 N1ANTIMONY U2.9

7440-38-2 1.51ARSENIC 5.7

7440-39-3 151BARIUM 110

7440-41-7 0.731BERYLLIUM U0.73

7440-43-9 0.731CADMIUM U0.73

7440-70-2 150 N1CALCIUM 22000

7440-47-3 1.51CHROMIUM 6.4

7440-48-4 1.51COBALT 5.3

7440-50-8 1.51COPPER 9.3

7439-89-6 151IRON 17000

7439-92-1 0.441LEAD 11

7439-95-4 1501MAGNESIUM 5100

7439-96-5 1.51MANGANESE 210

7440-02-0 2.91NICKEL 9.8

7440-09-7 1501POTASSIUM 1400

7782-49-2 0.731SELENIUM U0.73

7440-22-4 1.51SILVER U1.5

7440-23-5 1501SODIUM 270

7440-28-0 1.51THALLIUM U1.5

7440-62-2 1.51VANADIUM 16

7440-66-6 2.91ZINC 36
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Lab Name:
Client Name: Weston Solutions, Inc.

Client Project ID: Paguate TO0019100202
Work Order Number: 1003063

Reporting Basis: As Received Matrix: WATER

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

Reporting 
Limit Flag

Result Units:

Total MERCURY
Method SW7470A

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 20 g

Sample 
Aliquot

MG/LPrep Method: METHOD

ALS Laboratory Group -- FC

1003063-4RP-SW-02 03/03/2010 0.0002N/A 103/08/2010 03/08/2010 20 gU0.0002

1003063-7JM-SW-02 03/03/2010 0.0002N/A 103/08/2010 03/08/2010 20 gU0.0002

1003063-10RP-JM-SW 03/03/2010 0.0002N/A 103/08/2010 03/08/2010 20 gU0.0002

1003063-11RP-JM-SW-01 03/03/2010 0.0002N/A 103/08/2010 03/08/2010 20 gU0.0002

1003063-15RM-JM-SW 03/03/2010 0.0002N/A 103/08/2010 03/08/2010 20 gU0.0002

1003063-17RP-SW-01 03/03/2010 0.0002N/A 103/08/2010 03/08/2010 20 gU0.0002

1003063-18RP-SW-01D 03/03/2010 0.0002N/A 103/08/2010 03/08/2010 20 gU0.0002

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.
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Lab Name:
Client Name: Weston Solutions, Inc.

Client Project ID: Paguate TO0019100202
Work Order Number: 1003063

Reporting Basis: Dry Weight Matrix: SEDIMENT

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

Reporting 
Limit Flag

Result Units:

Total MERCURY
Method SW7471A

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 100 g

Sample 
Aliquot

MG/KGPrep Method: METHOD

ALS Laboratory Group -- FC

1003063-3RM-JM-SED 03/03/2010 0.05135.7 103/08/2010 03/08/2010 0.608 gU0.051

1003063-8RP-JM-SED 03/03/2010 0.04931.7 103/08/2010 03/08/2010 0.602 gU0.049

1003063-9RP-JM-SED-01 03/03/2010 0.04527.1 103/08/2010 03/08/2010 0.609 gU0.045

1003063-12RP-SED-01 03/03/2010 0.04527.3 103/08/2010 03/08/2010 0.607 gU0.045

1003063-13RP-SED-01D 03/03/2010 0.04526.9 103/08/2010 03/08/2010 0.604 gU0.045

1003063-16RP-SED-02 03/03/2010 0.04932.5 103/08/2010 03/08/2010 0.6 gU0.049

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.
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Lab Name:
Client Name: Weston Solutions, Inc.

Client Project ID: Paguate TO0019100202
Work Order Number: 1003063

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

Reporting 
Limit Flag

Result Units:

Total MERCURY
Method SW7471A

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 100 g

Sample 
Aliquot

MG/KGPrep Method: METHOD

ALS Laboratory Group -- FC

1003063-1JM-SS-04 03/03/2010 0.0343.5 103/08/2010 03/08/2010 0.604 gU0.034

1003063-2JM-SS-05 03/03/2010 0.0341.9 103/08/2010 03/08/2010 0.603 gU0.034

1003063-5JM-SED-02 03/03/2010 0.05842.7 103/08/2010 03/08/2010 0.606 gU0.058

1003063-6JM-SS-03 03/03/2010 0.0354.2 103/08/2010 03/08/2010 0.604 gU0.035

1003063-14JM-SS-01 03/04/2010 0.0342.4 103/08/2010 03/08/2010 0.605 gU0.034

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.
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Environmental Division 
Fort Collins, Colorado 

 

 
Total Uranium 
Case Narrative 

 

Weston Solution, Inc. 
Paguate -- TO0019100202 

Work Order Number:  1003063 
 
1. This report consists of the analytical results and supporting documentation for six sediment 

samples, five soil samples, and seven water samples received by ALS on 03/05/2010. 
 
2. The sediment and soil samples were prepared according to procedures SOP773R10 and 

SOP778R13.  The water samples were prepared according to procedures SOP776R11 and 
SOP778R13. Due to potential matrix interference, the sediment and soil samples were prepared 
at a reduced aliquot of ~1 gram.  Due to elevated alpha activity detected in prescreen, reduced 
aliquots were taken for samples 1003063-1, -2, and -7. 

 
3. The samples were analyzed for the presence of isotopic and total uranium according to 

procedure SOP714R11.  The analyses were completed on 03/07/2010. 
 
4. The total uranium results were determined by converting standard activity units to a mass basis, 

and adding these results to create an analyte called ‘URANIUM, TOTAL’ for each sample.  The 
MDC equation cannot accommodate the different specific activities of each nuclide.  Therefore, 
the MDC is not evaluated for the ‘URANIUM, TOTAL’ analyte. 

 
5. The analysis results for the sediment samples and the soil samples are reported on a ‘Dry 

Weight’ basis in units of ug/gram.  The analysis results for the associated batch QC are reported 
on an ‘As Received’ basis in units of ug/gram. 

 
6. The analysis results for the water samples are reported on a mass basis in units of ug/L. The 

water samples were not filtered prior to analysis. 
 
7. This analytical method quantifies U-235 alpha activity in a specific region of interest 

corresponding to emission energies between those of U-234 and U-238.  A potential limitation of 
this method is that measurable amounts of U-234 in the sample may cause a small amount of 
characteristic activity in the U-235 region of interest due to poorly resolved alpha activity at the 
boundary between the two regions.  To minimize the potential for a high bias in the U-235 
analytical results, the U-235 region of interest has been narrowed and limited to a lower energy 
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Paragon OrderNum: 1003063
Client Name: Weston Solutions, Inc.

Client Project Name: Paguate
Client Project Number: TO0019100202

Client PO Number:

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Laboratory Group -- FC

1003063-1JM-SS-04 SOIL 03-Mar-10 11:01
1003063-2JM-SS-05 SOIL 03-Mar-10 10:40
1003063-3RM-JM-SED SEDIMEN 03-Mar-10 15:29
1003063-4RP-SW-02 WATER 03-Mar-10 10:30
1003063-5JM-SED-02 SOIL 03-Mar-10 15:35
1003063-6JM-SS-03 SOIL 03-Mar-10 11:47
1003063-7JM-SW-02 WATER 03-Mar-10 15:35
1003063-8RP-JM-SED SEDIMEN 03-Mar-10 14:32
1003063-9RP-JM-SED-01 SEDIMEN 03-Mar-10 15:11
1003063-10RP-JM-SW WATER 03-Mar-10 14:32
1003063-11RP-JM-SW-01 WATER 03-Mar-10 15:11
1003063-12RP-SED-01 SEDIMEN 03-Mar-10 11:35
1003063-13RP-SED-01D SEDIMEN 03-Mar-10 11:35
1003063-14JM-SS-01 SOIL 04-Mar-10 9:50
1003063-15RM-JM-SW WATER 03-Mar-10 15:29
1003063-16RP-SED-02 SEDIMEN 03-Mar-10 10:30
1003063-17RP-SW-01 WATER 03-Mar-10 11:35
1003063-18RP-SW-01D WATER 03-Mar-10 11:35

Page 1 of 1 Thursday, March 11, 2010Date Printed:
LIMS Version:  6.336A
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Data Qualifiers

Data Qualifier Definitions were supplied by the Office of Solid Waste and Emergency Response 
(September 1989) and are included in the Functional Guidelines.  Data qualifiers may be combined (UJ, 
QJ) with the corresponding combination of meanings.  Additional qualifier may be added to provide 
additional, more specific information (JL, UB, QJK), modifying the meaning of the primary qualifier.  
Addition qualifiers utilized by WESTON are H, L, K, B, Q, and D. 

U - The material was analyzed for, but was not detected.  The associated numerical value is the sample 
quantitation or detection limit, which has been adjusted for sample weight/sample volume, extraction 
volume, percent solids, sample dilution or other analysis specific parameters.

An additional qualifier, "B",  may be appended to indicate that while the analyte was detected in the 
sample, the presence of the analyte may be attributable to blank contamination and the analyte is 
therefore considered undetected with the sample detection or quantitation limit for the analyte being 
elevated.  

J - The analyte was analyzed for, but the associated numerical value may not be consistent with the 
amount actually present in the environmental sample or may not be consistent with the sample 
detection or quantitation limit.  The value is an estimated quantity.  The data should be seriously 
considered for decision-making and are usable for many purposes. 

An additional qualifier will be appended to the "J" qualifier that indicates the bias in the reported 
results:

L Low bias 

H High bias 

K     Unknown bias

Q The reported concentration is less than the sample quantitation limit for the specific analyte 
in the sample. 

The L and H qualifier will only be employed when a single qualification is required.  When more than 
one quality control parameter affects the analytical result and a conflict results in assigning a bias, the 
result will be flagged JK.   

R - Quality Control indicates that data are unusable for all purposes.  The analyte was analyzed for, 
but the presence or absence of the analyte has not been verified.  Resampling and reanalysis are 
necessary for verification to confirm or deny the presence of an analyte. 

N - The analysis indicates the presence of analyte for which there is presumptive evidence to make a 
"tentative identification." 

D - The concentration reported was determined in the re-analysis of the sample at a secondary
dilution.
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METALS DATA EVALUATION 

1. Analytical Method:

Samples were prepared and analyzed for ICP metals using the procedures specified in SW-846 Method 
6010B.   Samples were prepared and analyzed for mercury using the procedures specified in SW-846 
Method 7470A or 7471A.  

2. Holding Times:   

All samples met established holding time criteria of 180 days for ICP metals and 28 days for mercury.  
Aqueous samples were preserved in the field with nitric acid.  No qualifications are placed on the data.   

3.  Initial Calibration:  

ICP initial calibration included a blank and one standard and initial calibration verification (ICV) results 
fell within the control limits of 90 to 110 percent of the true values.  Mercury initial calibration included a 
blank and five standards and the correlation coefficient was greater than 0.995. No qualifications are 
placed on the data. 

4.  Continuing Calibration:

All ICP results fell within the control limits of 90% to 110% of the true values.  All mercury results fell 
within the control limits of 80% to 120% of the true values.  No qualifications are placed on the data. 

5.  CRDL Standard:  

All results for the CRDL standard were within the control limits of 70% to 130% of the true values or the 
sample results were greater than the CRDL action level.  No qualifications are placed on the data.

6.  Blanks:  

 A. Laboratory Blanks: 

No target analytes were detected in the calibration or preparation blank(s) associated with this analytical 
package or the sample results were greater than the blank action concentration.  No qualifications are 
placed on the data. 

 B. Field Blanks: 

No target analytes were detected in the following field blank associated with this analytical package: 
Rinsate 030210.  No qualifications are placed on the data.

7.  ICP Interference Check:   

All results for the Interference Check Sample were within the control limits of 80% to 120% of the true 
values.  No qualifications are placed on the data. 
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8.  Laboratory Control Sample (LCS): 

The recoveries for the LCS were within the 80-120% control limit.  No qualifications are placed on the 
data. 

9.  Duplicate Sample Analysis:  

A. Laboratory Duplicate Analysis: 

Sample Rinsate 030210 underwent duplicate analysis for the aqueous matrix for ICP metals and mercury
and sample RSJ-SED-03 underwent duplicate analysis for the sediment matrix for ICP metals and mercury.
The Relative Percent Difference (RPD) values for the duplicate sample analyses were within QC criteria of 
less than 20% for aqueous samples and less than 35% for sediment samples for concentrations greater than 
five times the reporting limit (RL).  For sample concentrations less than five times the RL, the QC criteria 
are within ± the RL for the aqueous matrix or ± two times the RL for the sediment matrix.

B. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis:

Sample Rinsate 030210 underwent MS/MSD analysis for the aqueous matrix for ICP metals and mercury
and sample RSJ-SED-03 underwent MS/MSD analysis for the sediment matrix for ICP metals and 
mercury.  RPD criteria were met for all analytes.  No qualifications are placed on the data. 

C. Field Duplicate Analysis: 

The following sample pair was submitted as field duplicates for the sediment matrix: RP-SED-BG/RP- 
SED-BGD.  The following sample pair was submitted as field duplicates for the aqueous matrix: RP-SW-
BG/RP-SW-BGD.  The RPD values for the field duplicate sample analyses were within the criteria of less 
than 30% for aqueous samples and less than 50% for sediment samples for concentrations greater than five 
times the RL.  For sample concentrations less than five times the RL, the absolute difference between the 
samples is less than two times the RL for aqueous samples or less than 3.5 times the RL for sediment 
samples.  No qualifications are placed on the data. 

10.  Spiked Sample Analysis: 

Sample Rinsate 030210 underwent MS/MSD analysis for the aqueous matrix for ICP metals and mercury
and sample RSJ-SED-03 underwent MS/MSD analysis for the sediment matrix for ICP metals and 
mercury.  The spike recoveries for the following analyte was outside of the 75%-125% QC recovery limits 
for analytes whose sample concentration did not exceed the spike concentration by a factor of 4 times or 
more:

ANALYTE MATRIX % RECOVERY AFFECTED SAMPLES QUALIFIER FLAG

Antimony Sediment 64/54 All Sediments UJL 

The post spike recovery for antimony was acceptable indicating possible digestion problems. 
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11.  ICP Serial Dilution:

Samples Rinsate 030210 and RSJ-SED-03 underwent serial dilution.  The Percent Difference (%D) values 
for ICP serial dilution analysis were within the QC limits of 10% for all analytes with concentrations 
greater than 50 times their method detection limit (MDL). 

12.  Sample Quantitation and RLs 

Concentrations of all reported analytes were correctly calculated. 

13.  Laboratory Contact 

The laboratory was contacted on March 18, 2010 regarding the lack of calculated recoveries for the CRI 
standards analyzed with this analytical package.  An acceptable response was received on March 18, 2010. 

14. Overall Assessment: 

Antimony results were estimated in all sediment samples due to poor MS/MSD recoveries. 

The analytical data is acceptable for use with the qualifications listed above.
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Data Qualifiers

Data Qualifier Definitions were supplied by the Office of Solid Waste and Emergency Response 
(September 1989) and are included in the Functional Guidelines.  Data qualifiers may be combined (UJ, 
QJ) with the corresponding combination of meanings.  Additional qualifier may be added to provide 
additional, more specific information (JL, UB, QJK), modifying the meaning of the primary qualifier.  
Addition qualifiers utilized by WESTON are H, L, K, B, Q, and D. 

U - The material was analyzed for, but was not detected.  The associated numerical value is the 
sample quantitation or detection limit, which has been adjusted for sample weight/sample volume, 
extraction volume, percent solids, sample dilution or other analysis specific parameters. 

An additional qualifier, "B",  may be appended to indicate that while the analyte was detected in the 
sample, the presence of the analyte may be attributable to blank contamination and the analyte is 
therefore considered undetected with the sample detection or quantitation limit for the analyte being 
elevated.  

J - The analyte was analyzed for, but the associated numerical value may not be consistent with the 
amount actually present in the environmental sample or may not be consistent with the sample 
detection or quantitation limit.  The value is an estimated quantity.  The data should be seriously 
considered for decision-making and are usable for many purposes. 

An additional qualifier will be appended to the "J" qualifier that indicates the bias in the reported 
results:

L Low bias 

H High bias 

K     Unknown bias

Q The reported concentration is less than the sample quantitation limit for the specific analyte 
in the sample. 

The L and H qualifier will only be employed when a single qualification is required.  When more 
than one quality control parameter affects the analytical result and a conflict results in assigning a 
bias, the result will be flagged JK.   

R - Quality Control indicates that data are unusable for all purposes.  The analyte was analyzed for, 
but the presence or absence of the analyte has not been verified.  Resampling and reanalysis are 
necessary for verification to confirm or deny the presence of an analyte. 

N - The analysis indicates the presence of analyte for which there is presumptive evidence to make a 
"tentative identification." 

D - The concentration reported was determined in the re-analysis of the sample at a secondary
dilution.
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CYANIDE DATA EVALUATION

1. Analytical Method:

Samples were prepared and analyzed for cyanide using the procedures specified in SW-846 Method 
9014. 

2. Holding Times:   

All samples met established holding time criteria of 14 days for cyanide.  Aqueous samples were 
preserved in the field with sodium hydroxide.  Aqueous samples RM-SW-BG, RSJ-SW-03, RSJ-SW-BG,
RP-SW-BGD, PR-SW-01, RP-SW-03, RSJ-SW-01, and RSJ-SW-02 were received at pH <12.  The non-
detected cyanide results in samples RM-SW-BG, RSJ-SW-03, RSJ-SW-BG, RP-SW-BGD, PR-SW-01, 
RP-SW-03, RSJ-SW-01, and RSJ-SW-02 were estimated (UJL) since the samples were not preserved to 
pH >12.  Samples were maintained at 4°C±2°C.  No further qualifications are placed on the data.

3.  Initial Calibration:  

Cyanide initial calibration included a blank and at least three standards.  The initial calibration correlation 
coefficients for cyanide were greater than 0.995.  The initial calibration verification results fell within the 
control limits of 85% to 115% of the true value.  No qualifications are placed on the data. 

4.  Continuing Calibration:

All cyanide results fell within the control limits of 85% to 115% of the true value.  No qualifications are 
placed on the data.  

5.  Blanks:  

 A. Laboratory Blanks: 

Cyanide was not detected in the calibration and preparation blanks.  No qualifications are placed on the 
data. 

 B. Field Blanks: 

No cyanide was detected in the following field blank associated with this analytical package: Rinsate 
030210.  No qualifications are placed on the data. 

6.  Laboratory Control Sample (LCS):   

The recoveries for the LCS were within the established control limits.  No qualifications are placed on the 
data. 

7.  Duplicate Sample Analysis:  

A. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis:

Sample RM-SED-BG underwent MS/MSD analysis for the sediment matrix.  Sample RSJ-SW-03 
underwent MS/MSD analysis for the aqueous matrix.  The Relative Percent Difference (RPD) values for 
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the duplicate sample analyses were within QC criteria of less than 20% for aqueous samples and less than 
35% for sediment samples for concentrations greater than five times the reporting limit (RL).  For sample 
concentrations less than five times the RL, the QC criteria are within ± the RL for the aqueous matrix or ± 
two times the RL for the sediment matrix. 

B. Field Duplicate Analysis: 

The following sample pair was submitted as field duplicates for the sediment matrix: RP-SED-BG/RP- 
SED-BGD.  The following sample pair was submitted as field duplicates for the aqueous matrix: RP-SW-
BG/RP-SW-BGD.  The RPD values for the field duplicate sample analyses were within the criteria of less 
than 30% for aqueous samples and less than 50% for sediment samples for concentrations greater than 
five times the RL.  For sample concentrations less than five times the RL, the absolute difference between 
the samples is less than two times the RL for aqueous samples or less than 3.5 times the RL for sediment 
samples.  No qualifications are placed on the data. 

8.  Spiked Sample Analysis: 

Sample RM-SED-BG underwent MS/MSD analysis for the sediment matrix.  Sample RSJ-SW-03 
underwent MS/MSD analysis for the aqueous matrix.  The spike recoveries for cyanide were within the 
control limit of 75% to 125% or the sample concentration exceeded the spike concentration by a factor of 
4 times or more.  No qualifications are placed on the data.

9.  Sample Quantitation and Reporting Limits:

All samples for cyanide were reported as non-detect. 

10.  Laboratory Contact 

No laboratory contact was required. 

11. Overall Assessment: 

The non-detected cyanide results in aqueous samples RM-SW-BG, RSJ-SW-03, RSJ-SW-BG, RP-SW-
BGD, PR-SW-01, RP-SW-03, RSJ-SW-01, and RSJ-SW-02 were estimated (UJL) since the samples were 
not preserved to pH >12. 

The analytical data is acceptable for use with the qualifications listed above.

2500036



2500037



2500038



2500039

brownm
Text Box
2500039



2500040

brownm
Text Box
2500040



2500041

brownm
Text Box
2500041



2500042

brownm
Text Box
2500042



2500043

brownm
Text Box
2500043



2500044

brownm
Text Box
2500044



DATA QUALITY ASSURANCE REVIEW

SITE NAME Jackpile-Paguate Uranium Mine 

CERCLIS  NMN000607033

WORK ORDER NUMBER 20406.012.019.0514.01 TDD NUMBER TO-0019-10-02-02

PROJECT NUMBER SDG NUMBER 1003063

Weston Solutions, Inc. (WESTON®) has completed a QA review for Work Order Number 
20406.012.019.0514.01, SDG No.1003063, Jackpile-Paguate Uranium Mine.   Eighteen samples were 
analyzed for metals by ALS Laboratory Group.  Sample numbers are listed below. 

SAMPLE NUMBERS

JM-SS-04 JM-SS-05 RM-JM-SED 

RP-SW-02 JM-SED-02 JM-SS-03 

JM-SW-02 RP-JM-SED RP-JM-SED-01 

RP-JM-SW RP-JM-SW-01 RP-SED-01 

RP-SED-01D JM-SS-01 RM-JM-SW

RP-SED-02 RP-SW-01 RP-SW-01D 

This data package was validated to determine if Quality Control (QC) specifications were achieved, 
following USEPA Contract Laboratory Program National Functional Guidelines for Organic Data 
Review (October, 1999), USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (July, 2002), USEPA Contract Laboratory Program National Functional 
Guidelines for Chlorinated Dioxin/Furan Data Review (August, 2002), Quality Assurance/Quality 
Control Guidance for Removal Activities (April, 1990), and the Regional Protocol for Holding Times, 
Blanks, and VOA Preservation (April 13, 1989).  Specific data qualifications are listed in the following 
discussion. 

REVIEWER Gloria J. Switalski DATE March 19, 2010
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Data Qualifiers

Data Qualifier Definitions were supplied by the Office of Solid Waste and Emergency Response 
(September 1989) and are included in the Functional Guidelines.  Data qualifiers may be combined (UJ, 
QJ) with the corresponding combination of meanings.  Additional qualifier may be added to provide 
additional, more specific information (JL, UB, QJK), modifying the meaning of the primary qualifier.  
Addition qualifiers utilized by WESTON are H, L, K, B, Q, and D. 

U - The material was analyzed for, but was not detected.  The associated numerical value is the sample 
quantitation or detection limit, which has been adjusted for sample weight/sample volume, extraction 
volume, percent solids, sample dilution or other analysis specific parameters.

An additional qualifier, "B",  may be appended to indicate that while the analyte was detected in the 
sample, the presence of the analyte may be attributable to blank contamination and the analyte is 
therefore considered undetected with the sample detection or quantitation limit for the analyte being 
elevated.  

J - The analyte was analyzed for, but the associated numerical value may not be consistent with the 
amount actually present in the environmental sample or may not be consistent with the sample 
detection or quantitation limit.  The value is an estimated quantity.  The data should be seriously 
considered for decision-making and are usable for many purposes. 

An additional qualifier will be appended to the "J" qualifier that indicates the bias in the reported 
results:

L Low bias 

H High bias 

K     Unknown bias

Q The reported concentration is less than the sample quantitation limit for the specific analyte 
in the sample. 

The L and H qualifier will only be employed when a single qualification is required.  When more than 
one quality control parameter affects the analytical result and a conflict results in assigning a bias, the 
result will be flagged JK.   

R - Quality Control indicates that data are unusable for all purposes.  The analyte was analyzed for, 
but the presence or absence of the analyte has not been verified.  Resampling and reanalysis are 
necessary for verification to confirm or deny the presence of an analyte. 

N - The analysis indicates the presence of analyte for which there is presumptive evidence to make a 
"tentative identification." 

D - The concentration reported was determined in the re-analysis of the sample at a secondary
dilution.

2500046



METALS DATA EVALUATION 

1. Analytical Method:

Samples were prepared and analyzed for ICP metals using the procedures specified in SW-846 Method 
6010B.   Samples were prepared and analyzed for mercury using the procedures specified in SW-846 
Method 7470A or 7471A.  

2. Holding Times:   

All samples met established holding time criteria of 180 days for ICP metals and 28 days for mercury.  No 
qualifications are placed on the data.  Aqueous samples were preserved in the field with nitric acid.  
Aqueous sample JM-SW-02 was received at pH >2.  The detected and non-detected analyte results in 
sample JM-SW-02 was estimated (JL/UJL) since the sample was not preserved to pH <2. 

3.  Initial Calibration:  

ICP initial calibration included a blank and one standard and initial calibration verification (ICV) results 
fell within the control limits of 90 to 110 percent of the true values.  Mercury initial calibration included a 
blank and five standards and the correlation coefficient was greater than 0.995. No qualifications are 
placed on the data. 

4.  Continuing Calibration:

All ICP results fell within the control limits of 90% to 110% of the true values.  All mercury results fell 
within the control limits of 80% to 120% of the true values.  No qualifications are placed on the data. 

5.  CRDL Standard:  

All results for the CRDL standard were within the control limits of 70% to 130% of the true values or the 
sample results were greater than the CRDL action level.  No qualifications are placed on the data.

6.  Blanks:  

 A. Laboratory Blanks: 

No target analytes were detected in the calibration or preparation blank(s) associated with this analytical 
package or the sample results were greater than the blank action concentration.  No qualifications are 
placed on the data. 

 B. Field Blanks: 

No metals field blank samples were submitted with this analytical package.  No qualifications are placed on 
the data. 
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7.  ICP Interference Check:   

All results for the Interference Check Sample were within the control limits of 80% to 120% of the true 
values.  No qualifications are placed on the data. 

8.  Laboratory Control Sample (LCS): 

The recoveries for the LCS were within the 80-120% control limit.  No qualifications are placed on the 
data. 

9.  Duplicate Sample Analysis:  

A. Laboratory Duplicate Analysis: 

Sample RP-SW-02 underwent duplicate analysis for the aqueous matrix for ICP metals and mercury and 
sample RP-SED-02 underwent duplicate analysis for the sediment matrix for ICP metals and mercury.  The 
Relative Percent Difference (RPD) values for the duplicate sample analyses were within QC criteria of less 
than 20% for aqueous samples and less than 35% for sediment samples for concentrations greater than five 
times the reporting limit (RL).  For sample concentrations less than five times the RL, the QC criteria are 
within ± the RL for the aqueous matrix or ± two times the RL for the sediment matrix. 

B. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis:

Sample RP-SW-02 underwent MS/MSD analysis for the aqueous matrix for ICP metals and mercury and 
sample RP-SED-02 underwent MS/MSD analysis for the sediment matrix for ICP metals and mercury.  
RPD criteria were met for all analytes.  No qualifications are placed on the data. 

C. Field Duplicate Analysis: 

The following sample pair was submitted as field duplicates for the sediment matrix: RP-SED-01/RP- 
SED-01D.  The following sample pair was submitted as field duplicates for the aqueous matrix: RP-SW-
01/RP-SW-01D.  The RPD values for the field duplicate sample analyses were within the criteria of less 
than 30% for aqueous samples and less than 50% for sediment samples for concentrations greater than five 
times the RL.  For sample concentrations less than five times the RL, the absolute difference between the 
samples is less than two times the RL for aqueous samples or less than 3.5 times the RL for sediment 
samples.  No qualifications are placed on the data. 

10.  Spiked Sample Analysis: 

Sample RP-SW-02 underwent MS/MSD analysis for the aqueous matrix for ICP metals and mercury and 
sample RP-SED-02 underwent MS/MSD analysis for the sediment matrix for ICP metals and mercury.  
The spike recoveries for the following analyte was outside of the 75%-125% QC recovery limits for 
analytes whose sample concentration did not exceed the spike concentration by a factor of 4 times or more:

ANALYTE MATRIX % RECOVERY AFFECTED SAMPLES QUALIFIER FLAG

Antimony Sediment 46/74 All Sediments UJL 
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The post spike recovery for antimony was acceptable indicating possible digestion problems. 

11.  ICP Serial Dilution:

Samples RP-SW-02 and RP-SED-02 underwent serial dilution.  The Percent Difference (%D) values for 
ICP serial dilution analysis were within the QC limits of 10% for all analytes with concentrations greater 
than 50 times their method detection limit (MDL). 

12.  Sample Quantitation and RLs 

Concentrations of all reported analytes were correctly calculated. 

13.  Laboratory Contact 

The laboratory was contacted on March 18, 2010 regarding the lack of calculated recoveries for the CRI 
standards analyzed with this analytical package.  An acceptable response was received on March 18, 2010. 

14. Overall Assessment: 

Detected and non-detected results in aqueous sample JM-SW-02 were estimated since the sample was not 
preserved to pH <2. 

Antimony results were estimated in all sediment samples due to poor MS/MSD recoveries. 

The analytical data is acceptable for use with the qualifications listed above.
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DATA QUALITY ASSURANCE REVIEW

SITE NAME Jackpile-Paguate Uranium Mine 

CERCLIS  NMN000607033

WORK ORDER NUMBER 20406.012.019.0514.01 TDD NUMBER TO-0019-10-02-02

PROJECT NUMBER SDG NUMBER 1003063

Weston Solutions, Inc. (WESTON®) has completed a QA review for Work Order Number 
20406.012.019.0514.01, SDG No.1003063, Jackpile-Paguate Uranium Mine.  Eighteen samples were 
analyzed for cyanide by ALS Laboratory Group.  Sample numbers are listed below. 

SAMPLE NUMBERS

JM-SS-04 JM-SS-05 RM-JM-SED 

RP-SW-02 JM-SED-02 JM-SS-03 

JM-SW-02 RP-JM-SED RP-JM-SED-01 

RP-JM-SW RP-JM-SW-01 RP-SED-01 

RP-SED-01D JM-SS-01 RM-JM-SW

RP-SED-02 RP-SW-01 RP-SW-01D 

This data package was validated to determine if Quality Control (QC) specifications were achieved, 
following USEPA Contract Laboratory Program National Functional Guidelines for Organic Data 
Review (October, 1999), USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (July, 2002), USEPA Contract Laboratory Program National Functional 
Guidelines for Chlorinated Dioxin/Furan Data Review (August, 2002), Quality Assurance/Quality 
Control Guidance for Removal Activities (April, 1990), and the Regional Protocol for Holding Times, 
Blanks, and VOA Preservation (April 13, 1989).  Specific data qualifications are listed in the following 
discussion. 

REVIEWER Gloria J. Switalski DATE March 19, 2010
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Data Qualifiers

Data Qualifier Definitions were supplied by the Office of Solid Waste and Emergency Response 
(September 1989) and are included in the Functional Guidelines.  Data qualifiers may be combined (UJ, 
QJ) with the corresponding combination of meanings.  Additional qualifier may be added to provide 
additional, more specific information (JL, UB, QJK), modifying the meaning of the primary qualifier.  
Addition qualifiers utilized by WESTON are H, L, K, B, Q, and D. 

U - The material was analyzed for, but was not detected.  The associated numerical value is the 
sample quantitation or detection limit, which has been adjusted for sample weight/sample volume, 
extraction volume, percent solids, sample dilution or other analysis specific parameters. 

An additional qualifier, "B",  may be appended to indicate that while the analyte was detected in the 
sample, the presence of the analyte may be attributable to blank contamination and the analyte is 
therefore considered undetected with the sample detection or quantitation limit for the analyte being 
elevated.  

J - The analyte was analyzed for, but the associated numerical value may not be consistent with the 
amount actually present in the environmental sample or may not be consistent with the sample 
detection or quantitation limit.  The value is an estimated quantity.  The data should be seriously 
considered for decision-making and are usable for many purposes. 

An additional qualifier will be appended to the "J" qualifier that indicates the bias in the reported 
results:

L Low bias 

H High bias 

K     Unknown bias

Q The reported concentration is less than the sample quantitation limit for the specific analyte 
in the sample. 

The L and H qualifier will only be employed when a single qualification is required.  When more 
than one quality control parameter affects the analytical result and a conflict results in assigning a 
bias, the result will be flagged JK.   

R - Quality Control indicates that data are unusable for all purposes.  The analyte was analyzed for, 
but the presence or absence of the analyte has not been verified.  Resampling and reanalysis are 
necessary for verification to confirm or deny the presence of an analyte. 

N - The analysis indicates the presence of analyte for which there is presumptive evidence to make a 
"tentative identification." 

D - The concentration reported was determined in the re-analysis of the sample at a secondary
dilution.
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CYANIDE DATA EVALUATION

1. Analytical Method:

Samples were prepared and analyzed for cyanide using the procedures specified in SW-846 Method 
9014. 

2. Holding Times:   

All samples met established holding time criteria of 14 days for cyanide.  Aqueous samples were 
preserved in the field with sodium hydroxide.  Aqueous sample JM-SW-02 was received at pH <12.  The 
non-detected cyanide result in sample JM-SW-02 was estimated (UJL) since the sample was not 
preserved to pH >12.  Samples were maintained at 4°C±2°C.  No further qualifications are placed on the 
data. 

3.  Initial Calibration:  

Cyanide initial calibration included a blank and at least three standards.  The initial calibration correlation 
coefficients for cyanide were greater than 0.995.  The initial calibration verification results fell within the 
control limits of 85% to 115% of the true value.  No qualifications are placed on the data. 

4.  Continuing Calibration:

All cyanide results fell within the control limits of 85% to 115% of the true value.  No qualifications are 
placed on the data.  

5.  Blanks:  

 A. Laboratory Blanks: 

Cyanide was not detected in the calibration and preparation blanks.  No qualifications are placed on the 
data. 

 B. Field Blanks: 

No cyanide field blank samples were submitted with this analytical package.  No qualifications are placed 
on the data.

6.  Laboratory Control Sample (LCS):   

The recoveries for the LCS were within the established control limits.  No qualifications are placed on the 
data. 

7.  Duplicate Sample Analysis:  

A. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis:

Sample RP-SED-02 underwent MS/MSD analysis for the sediment matrix.  Sample RP-SW-02 
underwent MS/MSD analysis for the aqueous matrix.  The Relative Percent Difference (RPD) values for 
the duplicate sample analyses were within QC criteria of less than 20% for aqueous samples and less than 
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35% for sediment samples for concentrations greater than five times the reporting limit (RL).  For sample 
concentrations less than five times the RL, the QC criteria are within ± the RL for the aqueous matrix or ± 
two times the RL for the sediment matrix. 

B. Field Duplicate Analysis: 

The following sample pair was submitted as field duplicates for the sediment matrix: RP-SED-01/RP- 
SED-01D.  The following sample pair was submitted as field duplicates for the aqueous matrix: RP-SW-
01/RP-SW-01D.  The RPD values for the field duplicate sample analyses were within the criteria of less 
than 30% for aqueous samples and less than 50% for sediment samples for concentrations greater than 
five times the RL.  For sample concentrations less than five times the RL, the absolute difference between 
the samples is less than two times the RL for aqueous samples or less than 3.5 times the RL for sediment 
samples.  No qualifications are placed on the data. 

8.  Spiked Sample Analysis: 

Sample RP-SED-02 underwent MS/MSD analysis for the sediment matrix.  Sample RP-SW-02 
underwent MS/MSD analysis for the aqueous matrix.  The spike recoveries for cyanide were within the 
control limit of 75% to 125% or the sample concentration exceeded the spike concentration by a factor of 
4 times or more.  No qualifications are placed on the data.

9.  Sample Quantitation and Reporting Limits:

All samples for cyanide were reported as non-detect. 

10.  Laboratory Contact 

No laboratory contact was required. 

11. Overall Assessment: 

The non-detected cyanide result in aqueous sample JM-SW-02 was estimated (UJL) since the sample was 
not preserved to pH >12. 

The analytical data is acceptable for use with the qualifications listed above.
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Review of Radiochemistry Data Reports, Work Orders 1003045 and 1003063, Related to 
the Paquate Uranium Mine Site 
Completed by Nels R. Johnson, C.H.P., Weston Solutions, Inc. 
24 March 2010 
 

 
 
 
I. Sample Description 
 
These data sets were for soil, sediment, and water samples submitted to ALS Laboratory 
Group in early March, 2010 for isotopic uranium analysis. All analyses were performed 
by alpha spectrometry for U-234, -235, and 238. Review of all data indicated reasonable 
laboratory sensitivities for this analytical technique. Sample sizes were normally 500 g 
for solids and 1 L for water. Aliquot sizes were normally 1 g for solids and 1 ml for 
liquids. Water samples were not filtered by the lab, but may have been field filtered. 
Significant sedimentation in water samples was not observed by the lab.  
 
II. Data Evaluation Technique 
  
As these samples were collected from the vicinity of a uranium mine site, it is reasonable 
to assume that elevated concentrations of uranium could be detected, and possibly 
elevated concentrations of uranium progeny. It is also reasonable to assume that the 
isotopic ratios of U-234, -235, and -238 would be consistent with natural uranium. The 
two ratios which were used to test the reasonableness of the lab data are as follows: 

1. On an activity basis, the U-234 and U-238 should be in equilibrium. 
2. On a mass basis, the U-235 should be 0.71% of the U-238. 

Other criteria which were considered when evaluating the lab data include the following: 
1. The natural background concentration for U-238 (or U-234) in New Mexico soil 

is about 1 pCi/g , and ranges from 0.7 to 1.5 pCi/g, unless the area is influenced 
by natural outcroppings of uranium mineralization which could present near the 
Paquate site. 

2. The normal gamma exposure rate within the ALS laboratory was about 8 to 9 
uR/h. As part of the log in procedure at the lab, the exposure rate on the side of 
the sample container was measured and recorded. If elevated exposure rates were 
measured (greater than 15 uR/h), it can be assumed that significant gamma 
emitting radioactivity is present in the sample. This is a qualitative, not 
quantitative, assessment. 
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III. Data Analysis  
 
Work Order 1003045 
This data set was for 10 water samples and 15 sediment samples. A detailed data 
evaluation was performed on 7 water samples and 10 sediment samples. 
  
Sediment: All of the sediment samples had concentrations of about 1 pCi/g, or that 
considered the natural background for the area. The concentrations ranged from a low 
of 0.3 pCi/g to a maximum of 2.5 pCi/g. In all samples, the concentrations of U-234 
and U-238 were about equal, in equilibrium. The concentrations of U-235 may be 
biased slightly high, ranging from 0.6% to 1.7% by weight of the U-238 
concentration. However, as the U-234 and U-238 were in equilibrium, it can be 
concluded that material is not “enriched”. Of the 15 sediment samples submitted to 
the lab, 10 had elevated gamma exposure readings on the side of the container, 
ranging from 16 to 28 uR/h. These exposure rates are inconsistent with the analytical 
data where all of the soil concentrations are at or near background levels. Based on 
this inconsistency, it is believed that gamma-emitting radionuclides other than natural 
uranium are present in the sample. 
Water: Of the 10 water samples submitted, 2 appeared to have elevated U-238 
activity of 19 and 75 pCi/l, respectively. All of the other samples contained about 1 
pCi/l. The natural background for uranium in water in this area is unknown, but for 
reference, the USNRC regulatory limit for U-238 in water discharged to the general 
environment is 300 pCi/l (reference 10CFR20, Appendix B, Table 2). The U-234 to 
U-238 ratio in the 2 elevated water samples appeared to indicate equilibrium, whereas 
the ratio in the low-level samples appeared to have a positive bias of 2 to 3. There is 
no obvious cause for this inconsistency, and may be an artifact of the low 
concentrations detected. The U-235 to U-238 by weight ratis ranged from about 0.8% 
to 1.4%. However, this inconsistency is believed to be an artifact of the analyses, and 
not indicative that the uranium is enriched. Of the 10 water samples submitted, 7 had 
elevated gamma exposure readings on the side of the sample container, ranging from 
20 to 28 uR/h. This may indicate the presence of gamma-emitting radionuclides other 
than natural uranium in the sample. 
 
Work Order 1003063 
This data set was for 6 sediment, 5 soil, and 7 water samples. A detailed evaluation 
was performed on 5 sediment, 3 soil, and 6 water samples. Of the18 samples 
submitted to the lab, 15 exhibited an elevated gamma exposure rate on the side of the 
sample container. The maximum exposure rate recorded was 109 uR/h from soil 
sample JM-SS-05. 
Sediment: Of the 5 of the sediment samples evaluated, all exhibited elevated gamma 
exposure rates ranging from 18 to 26 uR/h. However, U-238 concentrations were 
about 1 pCi/g , or what is expected for background, in 4 of the samples. The 1 sample 
with elevated U-238 had a concentration of about 120 pCi/g, and an exposure rate of 
20 uR/h. The U-234 to U-238 ratios in all 5 samples indicated these isotopes were in 
equilibrium, and the U-235 to U-238 ratios on a weight basis ranged from 0.6% to 
1.0%. 
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Soil: Of the 3 soil samples evaluated, all exhibited elevated gamma exposure rates 
ranging from 46 to 109 uR/h. Isotopic uranium results were also elevated ranging 
from about 4 to 90 pCi/g. The U-234 to U-238 ratios in all 3 samples indicated these 
samples were in equilibrium, and the U-235 to U-238 ratios on a weight basis were all 
about 0.7%. 
Water: Of the 6 water samples evaluated, 5 exhibited elevated gamma exposure rates 
ranging from 19 to 27 uR/h.  Isotopic analysis of all 6 samples appeared to indicate 
elevated uranium activity, even the 1 sample exhibiting a background gamma 
exposure rate. The reason for this inconsistency is not obvious. Isotopic results for 5 
of the water samples were closely grouped, ranging from about 19 pCi/l to 60 pCi/l, 
while 1 sample contained about 3000 pCi/l. The exposure rate on the side of this 
sample was 20 uR/h. The U-234 and U-238 concentrations in all 6 samples were in 
close agreement, indicating equilibrium, and the U-235 to U-238 ratios on a weight 
basis ranged from 0.6% to 0.8%. 
 
IV. Conclusions and Recommendations 
Based upon the evaluation tests described in section II, these data appear valid. It 
appears that some of the samples contain elevated concentrations of natural uranium, 
while others contain concentrations normally observed at natural background levels 
for these isotopes. 
The most significant inconsistency observed with the data are the differences in 
gamma exposure rates on the sides of the sample containers versus the isotopic 
analysis. The reason for this inconsistency cannot be determined from the existing 
data. However, it is believed that the source of the elevated gamma exposure rates are 
from radioisotopes other than natural uranium in these samples, probably Ra-226 and 
its progeny. It is therefore recommended that these samples also be analyzed by 
gamma spectrometry to identify all of the contributing isotopes, and specifically to 
perform the gamma spectrometry with the 20 to 30 day holding time to allow the 
ingrowth of Rn222 progeny to quantify the Ra-226. It is also recommended that the 
Th-234 daughter of U-238 be quantified during gamma spectrometry. While this 
isotope has a relatively high detection limit of a few pCi/g by this technique, and 
therefore is not able to accurately quantify those samples with background levels of 
U-238, it will serve to validate the results of those samples with elevated uranium.                     
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APPENDIX F 
 

EPA NATIONAL PRIMARY DRINKING WATER REGUALTIONS (MCLs) AND 2009 EPA 
REGION 6 HUMAN HEALTH MEDIUM-SPECIFIC SCREENING LEVELS (MSSLs) 
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